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Clostridium Perfringens 


Feedlots, rich pastures, corn- 
fields — alf/can be deedly to 
lambs. Protect them, preferably 
2 weeks before feeding starts, 
with Corn States Bacterin, One & 


cc. injection is usually adequate, 


If losses begin in an unpro 


Dsected flock, use Corn States Clos- 
ffidium Perfringens Type D Anti- 
toxin, to cut losses dramatically. 
with bacterin in 
about 2 lweeks if feeding time 
permits. 
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eosulfone Ointment 


NEOSULFONE—an entir ely new broad-spectrum opthalmic 
sintment in special base for rapid dispersion. Active inare 
tients provide unusual effectivenes ior eye iniections and 

r ear and other inflammations in large and small anim als 

ortisone acetate 15 ma Supresses inf] 
per gm ind exudation 


Neomycin sulfate 5.0 ma Provides wide spectrum 
per gm mntibacterial action 
Sodium 10.( Penetrates quickly into 
sulfacetamide -onjunctiva, cornea, iris 
€tc., to combat infection 
Sodium propionate 5.0 Widely used in treatin 
conjunctivitis, blepharatis 
anda keratitis 
Phe henacaine hydro- 1.0 Relieves pain 
hloride 
1 '/e oz. tube is individually boxed with professional di 
rection label under tear-off formula flap. 12 tubes in each 


lisplay carton $6.00 
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Swivax 


stiuthe HOG Cholera vaccine 


to use for 

safety 

econgmy 
veness 


W 


May be used with or without serum. 
Minimizes post-vaccination difficulties. 


One injection confers solid immunity for two years, 
probably longer. 


Use with serum adds immediate protection to this 
long-lasting immunity. 


Cannot infect premises with hog-cholera. 
Cannot introduce other diseases to swine. 


Successfully used on millions of swine during a number 
of successive vaccinating seasons. 


—AND SOLD ONLY TO VETERINARIANS 


\/ Swivax 


HOG-CHOLERA VACCINE 
Licensed under U.S. Patent 2518978 


modified live virus - rabbit origin - vacuum dried 
In 2 dose; 5 dose; 25 dose and 50 dose packages. 


Pitman-Moore Company, Division of 


ALLIED LABORATORIES, inc. 
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mass relief 


from PARASITIC 
INFESTATION with 


MER 


vermifuge antiseptic 
@ astringent 


ARECUTINE is formulated for the 
elimination of Ascarids and the 
more common tapeworms and 
threadworms when the infestation 
is multiple, and when each fowl 
cannot be individually treated with 
specific anthelmintics. 


Directions: Use one tablespoonful 
ARECUTINE to each gallon of 
drinking water. Allow no other 
water. Treatment should continue 
for two days. Repeat in 10 days. 
One gallon of medicated drinking 
water will worm approximately 20 
adult birds. 


Packaged—in sizes for your con- 
venience: 

12—8 oz. bottles 

1—gal. 
Look for the NLC trademark. It is 
your assurance of Tested Quality! 


SERVING GRADUATE VETERINARIANS EXCLUSIVELY 
THE 


NATIONAL LABORATORIES 


PGRATIO“N = 
KANSAS CITY 5 
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CHEMICAL COMPANY ANNOUNCES | 
INCREASED POTENCY 


| MASTITIS FORMULAE FOR THERAPY AND PROP 


AT REDUCED 
PAPAIN ADDED 


dissolves ciots improves aoe 


500-100 


with PAPAIN 
A PROPHYLACTIC MASTITIS FORMULA 


POWERFUL ENOUGH FOR THERAPEUTIC USE 


Each I Icc liquid base tube or syringe contains: 
$00,000 U. Cryst. Penicillin Potassium G 

100 mg. Dihydrostreptomycin (as sulfate) 

$00 mg. Sulfamerazine, Microcrystalline 

500 mg. Sulfathiazole, Microcrystalline 

7.5 mg. Cobalt Sulfate 

50 mg. PAPAIN 


Ilce TUBES $ 3.90 per doz. 32.5¢ per tube 


in I-gross lots 41.76 per gross 29¢ per tube 
in 3-gross lots 38.16 per gross 26.5¢ per tube 
in 5-gross lots 36.00 per gross 25¢ per tube 
llce SYRINGES$ 5.40 per doz. 45¢ per syringe 
in I-gross lots 57.60 per gross 40¢ per syringe 
in 3-gross lots $4.72 per gross 38¢ per syringe 


in 5-gross lots $2.56 per gross 36.5¢ per syringe 


7S0O-250OQ 


DISTINCTIVELY with PAPAIN 


PACKAGED 
IN BOXES OF 12 
U.S. Chemical’s masti- 
tis preparations are now 
colorfully packaged in 
new, sturdy, modern- 
designed boxes of 
twelve. Each formula is 
packaged in an individ- 
ual color, to provide 


A POWERFUL THERAPEUTIC FORMULA 
AT AN UNMATCHED ECONOMY PRICE 


Each licc liquid base tube contains 
750,000 U. Cryst. Penicillin Potassium G 
250 mg. Dihydrostreptomycin (as sulfate) 
$00 mg. Sulfamerazine, Microcrystalline 
500 mg. Sulfathiazole, Micrecrystalline 
7.5 mg. Cobalt Sulfate 

50 mg. PAPAIN 


a Ilee TUBES $ 4.92 per doz 41¢ per tube 
absolute — in dis in 1-gross lots $1.84 per gross 36¢ per tube 
pensing and admunister- in 3-gross lots 47.52 per gross 33¢ per tube 
ing; imprinted with in 5-gross lots 44.64 per gross 31¢ per tube 


Doctor's name on or- 
ders of one gross or 


more. QUANTITY DISCOUNTS APPLY 
IN ANY COMBINATION OF 
0 USC MASTITIS PREPARATIONS 
USC's famous base al- 
usc 750-500 lows a faster release of 


antibiotics from the 
base to the infected 
areas—thus allowing a 
maximum amount of 
therapy in a minimum 
amount of time. 


with PAPAIN 


EFFECTIVE THERAPY FOR 
STUBBORN DRY QUARTERS 


IN MASSIVE 28cc DOSES ORDER 
Each 28cc liquid base tube contains: W 
750,000 U. Cryst. Penicillin Potassium G NO I 
500 mg. Dihydrostreptomycin (as sulfate) 

750 mg. Sulfamerazine, Microcrystalline S406 
750 mg. Sulfathiazole, Microcrystalline age by enclosing check 


7.5 mg. Cobalt Sulfate 


50 mg. PAPAIN with order. SOLD TO 


THE GRADUATE 
VETERINARIAN 
ea ONLY. 


28cc TUBES $ 5.94 per doz. 49.5¢ per tube S, aye 
in 1-gross lots 64.80 per gross 45¢ per tube 
in 3-gross lots 59.04 per gross 4l¢ per tube 
in 5-gross lots 56.16 per gross 39¢ per tube 


for freer access of antibiotics to infected areas 
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Department of Veterinary Medicine Newington, Conn. 


When all signs point 
to a Urinary problem 


the treatment of choice is | 


veterinary 


URISED... 


Methenamine, salol, methylene blue and 
benzoic acid combat urinary tract in- 
vaders— reduce bacterial and pus-cell con- 
tent, promote healing. 


URISED... 

Atropine, hyoscyamine and gelsemium 
relax smooth muscle along the urinary 
tract—relieve painful spasm quickly. 


URISED... 


Unexcelled for long-term therapy—no 
contraindications, no reports of toxic 
effects. 


URISED... 
Formation of alkaline calculi discouraged 
in acid urine. 


To treat all urinary problems of small 
animals, specify URISED, veterinary 
Sold to Graduate Veterinarians only 
VETERINARY DIVISION 
CHICAGO PHARMACAL COMPANY 


5547 N. Ravenswood Ave., 
Chicago, Illinois 
Pacitic Coast Branch 


381 Eleventh St. 
San Francisco, Calif. 


Send for literature and clinical trial supply of URISED, veterinary 
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DOCTOR——A new service 


you can offer clients 


BOVI-RET magnets are the original Indiana Hyflux Alnico reticular 
magnets developed after two years of thorough testing by veterinar- 


ians and experimental stations. 


BOVI-RET magnets are made of a special alloy unaffected by the di- 


gestive juices and designed to remain in the reticulum permanently. 


BOVI-RET magnets are well-tolerated. cause no discomfort and retain 


their powerful magnetic force for the lifetime of the cow. 


BOVI-RET magnets reduce the incidence of “‘off-feed,”’ rumenotomy, 


indigestion bloat, gastritis, etc., associated with hardware disease. 
£ 


BOVI-RET magnets can attract and hold up to 34 pound of metallic 


debris. Easily administered with the ordinary balling gun. 


BOVI-RET magnets offer the latest advancement in preventive medicine, 


and are sold only to veterinarians. For additional information write to: 


ALEXANDER-SHAW CORPORATION 


Natick, Mass., Distributors 
Manufactured by 


THE INDIANA STEEL PRODUCTS COMPANY 


Valparaiso, Indiana 
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Ylews From Washington _ iff 


Legislation of special interest to the veterinary profession in the second 
session of the 84th Congress, that became law when signed by President 
Eisenhower, included: The U.S.D.A. appropriations (fiscal year 1957, PL 554) 
provided $49,972,000 for all research in ARS; $26,294,000 for plant and animal 
disease and pest control; $15,650,000 for meat inspection; and $3,500,000 for 
research at Plum Island. Supplemental appropriations for the U.S.D.A. (PL 
814) included $16,250,000 for construction of the Animal Disease Laboratory 
to be located at Ames, lowa; funds (PL 465) for the brucellosis eradication 
program through fiscal year 1958 (see JOURNAL, April 15, 1956: adv. p. 12) 


* 


Among the beneficiaries of the Federal Executive Pay Act (PL 854) are 
the administrator of ARS and the three deputy administrators; also, the salary 
limitation on technical experts or scientists for research and study of foot-and- 
mouth disease is now $19,000 (formerly $15,000). Public Law 799, approved 
July 25, 1956, amended the Act, approved Feb. 1, 1907, to regulate the prac- 
tice of veterinary medicine in the District of Columbia 


Among other provisions of PL 911, 84th Congress, is one inaugurating 
federal traineeships in public health, for physicians, dentists, veterinarians, 
sanitary engineers, and other qualified personnel. Stipends vary, being $4,800 
for postdoctoral candidates. Applications and information may be obtained 
from Public Health Service regional offices or by mail from Public Health 
Service, Bureau of State Services, Department of Health, Education, and Wel 
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fare, Washington 25, D< 


The U.S.D.A. reported vesicular exanthema was diagnosed on August |4 
in a herd involving some 1,300 hogs at Secaucus, N.J. Prompt eradication 
measures, including slaughter and clean-up, were taken by state and federal 
officials, your reporter was informed; it is believed the outbreak has been 
brought under control. This is the first new appearance of vesicular exan 
thema in the United States since November, 1955 


* 


Representation of the sheep industry, state veterinary livestock officials, 
research workers, and others attended a meeting arranged by the director, 
Livestock Regulatory Programs, ARS, in St. Louis, Mo., August 17, to discuss 
problems relating to the eradication of scrapie. It is reported there was gen- 
eral agreement among the conferees that an effort should be made toward 
complete eradication of the disease. One recommendation adopted was that 
the Secretary of Agriculture establish a national advisory committee on 
scrapie, with members representing industry, research, and regulatory offi- 
cials. Another was that a national or international research program on 
scrapie be inaugurated as soon as practicable 
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FOR A HIGH MEASURE OF 
PROTECTION AGAINST 
SWINE ERYSIPELAS LOSSES 


Affiliated Brand 
3 © ANTI-SWINE ERYSIPELAS SERUM 


@ A specific for the acute disease. 
@ A curative agent in erysipelas sick herds. 


Affiliated Brand 
© ERYSIPELOTHRIX RHUSIOPATHIAE VACCINE 


Used with Affiliated Brand Anti-Swine Erysipelas Serum 
establishes active immunity (usually to market-age) 
against erysipelas; controls acute outbreaks of disease 
on swine erysipelas infected farms. 


AFFILIATED LABORATORIES CORPORATION 


The National Laboratories Corp. Grain Belt Supply Co. 
The Gregory Laboratory, Inc. Corn Belt Laboratories, Inc. 


2 


Affiliated Brand Erysipelas 
Serum and Vaccine must poss 
exacting tests —to insure steril- 
ity, potency, purity and safety 
for the Serum; purity and viru- 
lence for the Vaccine ... The 
released serum and vaccine 
equals or surpasses U. S. 


Government requirements. 


‘ 
Affiliated | 
G> | 
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MORE CALLS 
FEWER MILES 
BETTER SERVICE 
with “DVM” 2-WAY RAD/O 


Sound like we’re suggesting an expensive 
impossibility? Not at all. Motorola radio 
equipped veterinarians are finding they can 
actually eliminate thousands of miles of driv- 
ing time every year, saving hundreds of dol- 
lars in travelling expenses. Their phone bills 
are cut way down. And they can handle more 
calls in shorter time, coming closer to keeping 
a normal working day. 

Farmers appreciate radio too, because they 
know you can be reached in emergencies 
without delay. Here is extra protection that 
builds confidence, and practice. A Motorola 
Engineer will explain fully (without obliga- 
tion) just how Motorola 2-way radio will pay 
for itself within a year and earn you extra time 
and relaxation. Write, phone or wire today. 


AA 


MEMO TO WIVES 


You'll be glad to know that Motorola 
2-way radio will cut down on irksome 
phoning that cuts into your house- 
work. When a call comes in, you 
needn't make a dozen calls to locate 
your husband—one quick radio call 
is all it takes. And you'll know ex- 
actly where the doctor is. 


MOTOROLA 2-WAY RADIO 


MOTOROLA COMMUNICATIONS & ELECTRONICS, INC. + A Subsidiary of Motorola, Inc. - 4501 Augusta Boulevard, Chicago 51, Illinois 
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BELT... 


the Veterinarian’s Brand 


DEPENDABLE 
FOR 

@ Freshness 

@ Quality 

@ Service 


ANTI-HOG-CHOLERA SERUM 


Anti-Hog-Cholera Serum (Corn Belt) owes its reputation 


to Corn Belt’s never-ending progress in veterinary re 


search. This unrelenting effort is marked in every Corn 


Belt product. Select them ... use them with confidence 


There are none better. 


ILLINOIS 


Northwest Corner of Squore 
Donville Phone 860 


FOR IMMEDIATE DELIVERY wire or telephone 203 Eos Moin Street 


collect our home office or the depot closest your Phone. 86 Quincy 


office. 


Corner Fifth & 
Decotur Hompshwe Streets 
2319 North Ookland Street Phone 258 
Phone 2-0932 Rockford 

1807 17th Street 
lLowrenceville Phone 5-658? 
1111 Chortes Street 
Phone 136 


MISSOURI 

315 North Jefferson Street 
Phone 1370. 


Muscatine 

90! West Third Street 
Phone AM 3.9280 


Ben inc. 


east ST. LOUIS, ILLINOIS TELEPHONE UPton 4.3333 
Co-owner and Distributor of Affiliated Brand Biologics 
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ETHICAL PET PRODUCTS 


NOW A COMPLETE LINE OF 


— Sold Only To Graduate Veterinarians 


DiRO 

Deodorar 
< itize 

Air Sanie { Lano-Foxr 


& Tie | 


FLEA & TICK BOMB 


For dogs. Effective against insects resistant to 
Lindane, DDT, other chlorinated insecticides 


FLEA & TICK POWDER 
For cats and dogs. Anti-static. Penetrates coat; 
allows powder to reach skin. Effective against 
insects resistant to Lindane, DOT, etc 


FLEA @& TICK DIP 
For dogs. Modified dip and shampoo. Effective 
against insects resistant to Lindane, DDT, other 
synthetic insecticides 


LANO-FOAM 
For cats and dogs. All-weather dry bath contains 
lanolin and other essential oils to help prevent 
dryness of skin and coat 


DEODORANT BOMB 
For Dogs. Bacteriostatic and fungistatic action 
attacks bacteria-produced odors; doesn't merely 
mask them. Refreshing fragrance 


PET PRODUCTS 


More than three years in 
development by Whitmire—for 
over 25 years a leader in the 
manufacture of safe and dependable 
animal insecticide products. 


The Diro line is offered specifically 
for dispensing only by Graduate 
Veterinarians. Like all other 
Whitmire products, those bearing 
the Diro label are made under the 
constant and careful supervision of 
a pharmaceutical chemist to assure 
the highest ethical standards. 
Diro Pet Products can be bought 
with confidence—dispensed with 
confidence —used with confidence. 
Try them! 

Ask Your Supplier For Literature 

or write direct to Whitmire 


WHITMIRE RESEARCH LABORATORIES, INC. — 
339 S. Vandeventer Ave., St. Lovis 10, Mo. - 
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LEPTOSPIRA POMONA BACTERIN 


Annual losses from bovine leptospirosis are 
more than 112 million dollars—greater than 
from bovine brucellosis.' With a single 5-cc. 
subcutaneous injection of ‘ANTILEPTO’, 
high protective titers develop within 7 days. 
Protection persists for at least 6 months.’ 


For sale to licensed veterinarians only. 


References: 1. Agricultural Research Service, Losses in Agriculture, june, 
1954. Table 20, p. 129. 2. Brown, A. L., et al.: Vet. Med. 50:167, April, 1955. 


MERCK SHARP & DOHME 
DIVISION OF MERCK CO... Inc.. PHILADELPHIA PA, 


VETERINARY DEPARTMENT. U. &. VETERINARY LICENSE N 3 
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‘ 
Improved immunizing agent against bovine leptospirosis 


NO.2 OF A SERIES: 


Controlling the worms 
in cattle with new 
Pheno-Fortified Salt 


How many states are now recommending low-level feeding 
of pheno for worm control? 


» A, At latest report, 17 states recommend this use of pheno—and the list is 
growing steadily. These states recognized the seriousness of the problem of 
stomach and intestinal worms in cattle and sheep. They found that some worm 
loads were light, while others were heavy. But in all cases the condition was 
extremely costly. Extensive research carried on in these states proved, how- 
ever, that worm control was possible—if it was ona steady, everyday basis. In a 
majority of cases, the control program now works like this: After veterinary 
diagnosis and a worming dose of pheno, young dairy animals, beef stock, feeder 
steers and sheep are given daily low levels of the drug in a suitable carrier. 


How does the new practice help clean up contaminated pastures? 


A. Low levels of phenothiazine in the ration substantially reduce and often 
stop the production of viable eggs by female parasites. Development of eggs 
and larvae in droppings on pasture is also inhibited as a result. This is espe- 
cially important today because the trend toward more intensive use of pasture 
greatly increases the possibility of reinfection. 


Why is phenothiazine in salt especially effective 
for low-level feeding? 


7 A. Because salt, an ideal carrier for pheno, is needed every day of the year by 
livestock; and because salt fits any feeding program. One of the best commercial 
products for this type of program is Sterling Green’salt — produced by the 
International Salt Company. Fed free choice or as the salt in feed (at the rate 
of 1%), Green’salt has proved to be an ideal product for low-level control. It 
contains salt, 10°: pheno and the six essential trace minerals — iodine, cobalt, 
iron, copper, manganese and zinc —as well. Daily intake of Green’salt per 
head should be about two tablespoons for adult cattle, one-half tablespoon 
for sheep. This feeding should be continuous following the worming dose. 


CATTLE-GRUB CONTROL: Two-year tests at the U.S. Regional 
Animal Disease Control Laboratory, Auburn, Ala., show that STERLING 
pheno (in a mixture with salt) fed free choice can result in con- GREEN’SALT 


siderably lighter infestations of cattle grubs. Treated animals 
had one-eighth as many grubs as the untreated. 

For further information and references, write: International 
Salt Co., Inc., Scranton, Pennsylvania. 


Salt + 10°), Pheno + Trace Minerals 


Product of International Salt Co., Inc. 


va 
Peasy 
; 
J 
is 


treating dermatoses 


® 
| | | | INTRAMUSCULAR- 
VETERINARY 


PE N SOLON 
1. Relieves pruritus— “Predniso- 
lone [Sterane] breaks the scratch 
reflex pattern.’” 


2. Reduces inflammation— 
“Prednisolone [Sterane] is the ster- 
oid of choice in dermatology where 
systemic corticosteroid therapy is 
indicated.” 


3. Promotes healing — “Adminis- 
tration of steroids in pharmacolog- 
ical amounts .. . actually acceler- 
ates healing.” 


Supplied: Vials of 10 cc. Aqueous 
Suspension, each cc. containing 10 
mg. crystalline prednisolone. 

Also available: Sterane Tablets 5 
mg., bottles of 20 and 100; 1 mg., 
bottles of 100. 


1. Brodkey, M. A.: J. Omaha Mid-West Clin. 
Soc. 17:32, 1956. 2. Goodman, L., et al.: J. 
Invest. Dermat. 25:75, 1955. 3. Arnetsen, J.: 
Semana méd. 1-869, 1951. 


Pfizer Department of Veterinary Medicine 
Prizer LABORATORIES 
Division, Chas. Pfizer & Co., Inc. 
Brooklyn 6, N. Y. 
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NEW STANDARD OF EXCELLENCE 


MONOCULAR, BINOCULAR, TRINOCULAR...WHATEVER USE.. 


JUST Dept. G 117 


tal OFF THE Please send me your new 24 page brochure § 


S$B124 on Microstar Laboratory Microscopes. 
PRESS! 
lea New 24 page 
Color Brochure Address 
TT. M. Reg. by American 


DIVISION, purraio 
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ce NO MATTER HOW YOU LOOK AT IT...WHATEVER MODEL... 
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New Veterinary Products 
of Original Schering Research 


ethylsulfate and phthalylsulfac ride 


Cholinergic 
Clamp 
Diarrhea” 


ANTIMOTILITY 


ANTISECRETORY 
ANTI-INFLAMMATORY 
VARITON 
ANTIBACTERIAL 
Schering 
VARITON 
— 
Varrron® Compound Boluses (large animals), 


Jar of 24; 6 jars of 24 per jar. 


Variron Compounp Tablets (small animals), 
Bottles of 100. ras 
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“Meti-steroid” Products ¢ 


prednisone 


SUMMER 
ECZEMAS'** 


Outstanding 
Clinical Results in —~ KETOSIS** 


STRESS 
CONDITIONS 


INTRAMUSCULAR INJECTION 


METIcorTEN* Aqueous Suspension, 40 mg./cc., 5 ec. vial, boxes of 1, 6, 72; 
10 mg./ce., 10 cc. vial, boxes of 1, 6, 72. 


ORAL THERAPY 


MErTicorTeN Tablets, 2.5 and 5 mg., bottles of 30, 100. 


REFERENCES 


1. Koger, R. B.: Vet. Med. 50:713, 1955. 

2. Chambers, E. E.: North Am. Veterinarian 37:105, 1956. 

3. Shaw, J. C.; Gessert, R. A., and Chung, A. C.: North Am. Veterinarian 36:918, 1955. 
4. Morris, R. C., and Hall, C. E.: J.A.V.M.A. 128:132, 1956. 
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0 Schering Veterinary Research 


NIE 


prednisolone acetate 
acetate VETERINARY 


Especially for 


intra-articular 
injection 
in INFLAMMATORY 


CONDITIONS of the JOINTS 


METICORTELONE® Acetate Aqueous 


Suspension, 25 mg./cc., 10 ce. vial, 
box of 1, cartons of 6. 


M M YD Ointment 


METICORTELONE Acetate FOR TOPICAL EYE. EAR. 
AND SKIN THERAPY OF 
INFLAMMATION, EDEMA, 


Neomycin Sulfate ALLERGY 


Sulfacetamide Sodium 


Metimyp* Ointment with Neomycin, 
\% oz. tube, boxes of 1, 12; 3 boxes of 12. 


aqueous suspension 
\ 
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cA New Therapeutic Approach 
in Veterinary Medicine 


diphemanil methylsulfate VETERINARY 


topical anticholinergic 


for better control 


of dermatoses 
\ 
0 
| ful rreatmen! VARITON® Cream 2% 
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The availability factor in phosphorus feeding | 


Who eats first at the phosphorus table? 


00 often today, farm animals 
find themselves chained to 
a chair at the phosphorus table 

. don't get their fair share of 
phosphorus. Sometimes it’s be- 
cause part of the phosphorus 
ration is biologically out of 
reach. 

Result: mild to severe phos- 
phorus deficiencies, now report- 
ed in more than 20 states. 

With severe cases, it’s com- 
paratively easy to make a diag- 
nosis. But mild cases result in 
hidden losses that take a sizable 
cut out of the farmer's pocket- 
book. For instance, without in- 
volved tests, how do you diag- 
nose: 

A slight dip in broiler gains — 
is it a mild case of pullorum or 
poor phosphorus availability? 


PHOSPHATE CHEMICALS DIVISION 


Symptoms of Vitamin D deficien- 
cy — a true shortage, or insuffi- 
cient available phosphorus? 


Trouble settling a cow — infec- 
tious disease, a shortage of vita- 
min E or low phosphorus avail- 
ability? 

Milk production falls off a bit 
— the start of ketosis or was it 
caused by phosphorus defici- 
ency? 

Soft eggs — bronchitis or phos- 
phorus? 

Simplest, easiest and most 
economical protection is to use 
only those reputable phosphor- 
us products that are sure, safe, 
dependable and guaranteed in 
analysis and availability 
the chemically-produced dical- 
cium and tricalcium phosphates. 


Why chemically-produced 
phosphates are safer 


Every lot of Internation- 
al’s dicalcium and trical- 
cium phosphates are mea- 
sured up on the same nu- 
tritional yardstick every 
time. They are chemically 
controlled, biologically 
tested and produced by the 
most modern industrial 
tec hnique s 

That's why Internation 
al’s dicalcium and trical- 
cium phosphates are cer- 
tain, low-cost insurance 
that your animals always 
will eat first at the phos- 
phorus table . . . products 
such as: 
Dynatos 18% % P dicalcium phesphate 
Multitos 18 P tricatcum phosphate 
Detiourotes P tricaicum phosphate 


INTERNATIONAL MINERALS & CHEMICAL ae 
General Offices: 20 North Wacker Drive, Chicago 6 
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Methetharimide, PARLAM TRADEMARK 


THE 
NEW 
BARBITURATE 


‘FOR BETTER 


ANTAGONIST... 
MANAGEMENT OF 


\BARBITURATE 
“ANESTHESIA 


There has long been a need for a highly selective, effective and prompt acting barbiturate antagonist which 
could be used safely and routinely, particularly in emergency states, to reverse the barbiturate action. Such 
a need is now fulfilled by Mikedimide, a clinically proven new drug which exerts its antagonism on almost 
all types of barbiturates. 

Mikedimide acts promptly to increase respiration, restore reflexes and shorten sleeping time. 
Mikedimide has a high therapeutic index, and no signs of toxicity have been observed. Animals can be 
put to sleep or awakened almost at will, by the alternate use of barbiturate and Mikedimide without any 
apparent harm to the animal. 


We present below abstracts of a few typical case reports pertaining to the use of Mikedimide: 


Morphine sulfate (0.5 gr.) was ad- 
ministered subcutaneously and 3 ec. 
(180 mg.) of pento barbital sodium 
was given intravenously to a deep 
surgical plane. The subject suddenly 
ceased breathing. The heart was 
weak and reflexes were absent. Two 
and one-half minutes after respira- 
tory arrest, 105 me. of Mikedimide 
was given slowly intravenously. The 
amplitude of respiratory movements 
markedly increased. Reflexes re- 
turned within one and one-half min- 


utes. The operation and recovery 


were uneventful. The sleeping time 
was shortened about two hours. 


The patient was in shock and ap- 
peared to be a poor surgical risk. 
A single injection (45 mg.) of pen- 
tothal sodium was administered in- 
travenously. Respiration ceased 
before the injection was completed. 
The heart was weak and all reflexes 
were absent. Within 30 seconds after 
respiratory arrest, 1 ec. (30 meg.) of 
Mikedimide was given intravenously. 
Respiration was resumed within 15 
seconds, The heart became strong 
and the palpebral reflex returned in 
one and one-half minutes. Recovery 
was uneventful. 


The patient was anesthetized with 
surital sodium (480 mg.), given in- 
travenously. Reflexes were absent, 
respiration was slightly depressed 
and the heart was strong. Six min- 
utes after anesthesia, Mikedimide 
(120 me.) was injected slowly in- 
travenously. There was an immediate 
respiratory response. The palpebral 
reflex returned at once. At the end 
of the Mikedimide injection, the 
dog tried to lift his head and sniffed 
the operating table. Fourteen min- 
utes after the Mikedimide injection, 
the dog was almost conscious. The 
sleeping time was shortened by 50 
percent and recovery was uneventful. 


Emergency treatment for barbiturate overdose and respiratory depression. 


Routine antagonism therapy against barbiturate anesthesia. 


is Respiratory stimulant in the presence of barbiturates. 


indicated Shortening sleeping time under anesthesia. 
for Respiratory and circulatory supportitive drug in the presence of barbiturates. 
Ambulating an animal shortly after surgery. 
Achieving a “safe plane” of anesthesia during and after prolonged surgery. 


Your request for Technical Data, and a clinical supply of Mikedimide 
will be given prompt attention. At Your Supplier, or Write 
*Patent applied for. 


340 CANAL STREET, NEW YORK 13, N. Y. 


SOLE CANADIAN DISTRIBUTOR: Veterinary Medical Supply Co. of Cancde, 6579 Somerled Ave., Montreal, Que. 


“Devoted to progressive veterinary research for the development of superior products for graduate veterinarians.” 
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Mikedimide (Methetharimide), a New 


Barbiturate Antagonist 
Preliminary Report 


Edward Baker, V.M.D. 
Englewood, N. J. 


The barbiturates represent some of the 
most commonly used drugs in the practice 
of veterinary medicine, especially in small- 
animal medicine. They are an extremely 
valuable group of drugs, primarily because 
of their ability to rapidly produce a desired 
plane of anesthesia for the surgical and 
other procedures calling for the employment 
of an anesthetic. 

Proper selection and rational use of the 
barbiturates rest upon an intimate knowl- 
edge of their pharmacology and toxicology 
as well as an acquaintance with the impor- 
tant variations in action and toxicity mani- 
fested by certain individual members. The 
major variations occur in the duration of 
the depressant action, the location of the 
destruction. site in the body, and the suit- 
ability for special therapeutic purposes. 

Inasmuch as larger doses of barbiturates 
are used to produce the anesthetic effect 
rather than the hypnotic effect, the clinician 
observes a progressive increase in respira- 
tory depression, with rate, depth and mi- 
nute volume all being affected. Although 
doses for the different barbiturates have 
been worked out properly, it is obvious 
from experience that the administration of 
the barbiturate becomes an individual prob- 
lem with each animal. It is not uncommon 
to see cases of shock and respiratory arrest 
occurring in animals in which the calculated 
dose has not been fully employed. Thus, 
there still remains a responsibility of assess- 
ment on the part of the clinician to deter- 
mine when a safe plane of anesthesia has 
been reached. Inasmuch as effective anes- 
thetic dosage is calculated from a mean 
average, the possibilities of “response” 
variations in animals always must be con- 
sidered. 

A further complicating factor in admin- 
istering an effective dose of a barbiturate 
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anesthetic is the employment of preanes- 
thetic sedatives such as morphine. These 
produce a variable degree of respiratory 
depression which is additive to the depres- 
sion of respiration accompanying the bar- 
biturate. The preanesthetic sedative may 
contribute relatively in further narrowing 
the margin of safety of the anesthetic. 

The anticipated sleeping time, with dif- 
ferent barbiturates, varies with their 
grouping into various classes, such as ultra- 
short, short and prolonged action, and no 
doubt each group manifests its own special 
problems, 

There has been a long need for a highly 
selective, effective and prompt-acting bar- 
biturate antagonist which could be used 
safely and routinely and particularly in 
emergency states to reverse the barbiturate 
action. Such a need seems to have been 
fulfilled with the advent of Mikedimide, a 
drug which exerts its antagonism on almost 
all types of barbiturates and, from our 
experience, has furnished prompt activity 
to increase respiration, restore reflexes and 
shorten sleeping time. 

Mikedimide (methetharimide) chemically 
is 3,3-methylethy! glutarimide. It is related 
to the barbiturates by the similarity of the 
ring system. 

The antagonism or reversal of barbitu- 
rate anesthesia by Mikedimide appears to 
be directly proportionate to the effective 
plane of anesthesia induced by the barbitu- 
rate employed. The level of barbiturate 
antagonism by Mikedimide is also “to ef- 
fect” and the changes produced are demon- 
strated notably in reflex return, respiration 
rate, pulse rate, heart sounds, and increase 
in blood pressure. 

Overdosage of Mikedimide can induce 
mild convulsion, particularly when it is 
given too rapidly. A small dose of the bar- 
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biturate through the same needle readily 
reverses this effect. In practice, however, 
convulsions rarely have been seen to last 
longer than 30 to 60 seconds and no bar- 
biturate has ever had to be employed. In 
laboratory animals, including dogs and cats, 
this effect has been demonstrated at will 
and the specificity of antagonism of these 
drugs for one another has been seen clearly. 


Mikedimide has been administered 
through various routes, i.e., intravenous, 
intraperitoneal, intramuscular, intratho- 
racic and subcutaneous, with the same vis- 
ible antagonism to barbiturates observed. 
There is some indication that Mikedimide 
is excreted in the urine rapidly and un- 
changed. 


We have examined the use of this drug 
in almost 200 cases, employing cats and 
dogs. We can report good or excellent re- 
sults in about nine out of ten cases. In 
some of the cases where a poor result was 
indicated, the classification for this result 
was based usually on the fact that there 
was no pronounced shortening of sleeping 
time,. although excellent reflex return and 
respiration response were noted. Experi- 
ence with cats has been particularly grati- 
fying and results have been uniformly 
satisfactory. 


Dosage 
The dosage of Mikedimide that we have 
used in emergencies is as follows: 


Dogs: 1 to 2 cc. (30 to 60 mg.) or more 
per 5 pounds of body weight until the effect 
desired was reached. Mikedimide was given 
slowly intravenously over five minutes. It 
was rarely necessary to exceed 60 mg. per 
five pounds of body weight, even in cases 
of extreme barbiturate depression. 


Cats: 1 to 2 ec. (30 to 60 mg.) per aver- 
age cat (approximately 8 lb.) was given 
slowly intravenously over five minutes. If 
the vein is impenetrable, other routes may 
be used. 

The dosage for routine 
tively is as follows: 


use postopera- 


Dogs: 1 ec. (30 mg.) per 5 pounds of 
body weight. If the effective plane was not 
reached, another injection of 0.5 cc. (15 
mg.) per 5 pounds of body weight was 
given until the desired effect was obtained. 


This was given slowly intravenously over 
five minutes. 


Cats: On cats of average size (approxi- 
mately 8 lb.), 1 cc. (30 mg.) was injected 
intraperitoneally until the desired effect 
was reached. 

When Mikedimide was used intramuscu- 
larly, intraperitoneally or subcutaneously, 
the response time was slower. It is impor- 
tant to understand that effective antagonism 
does not mean that the animal will jump 
off the table and walk back to his cage. An 
effective response to the antagonist means 
an increase in the rate and depth of respira- 
tion, the return of anterior and posterior 
digital and palpebral reflexes, and improve- 
ment in the color of the visible mucous 
membranes. 

The evidence seems to point to a level of 
dosage which should be fixed to the amount 
of anesthetic employed and the plane of 
anesthesia reached. It appears that Mikedi- 
mide will antagonize approximately, milli- 
gram for milligram, the corresponding dose 
of the barbiturate used for anesthesia in 
routine postoperative treatment. 

The effect of the dosage of Mikedimide 
must be individualized by the clinician cor- 
responding to the slow administration of 
Mikedimide and observing, at the same 
time, the return of reflexes and changes of 
respiration, pulse and heart. The safe plane 
at which Mikedimide should be terminated 
is again one which is “to effect” as decided 
by the clinician. 

We have seen that Mikedimide can bring 
the animal completely out of the anesthetic 
plane into total consciousness, particularly 
when a light anesthetic dose of the barbitu- 
rate has been administered. It appears 
advisable to produce only a semiconscious 
response which will show return of the 
reflexes, and an increase of the depressed 
respiration. 


Case Reports 

We present a few typical cases pertain- 
ing to the use of Mikedimide: 

Case 1: Nonpregnant bitch, eight years 
old, weighing 30 pounds. Pyometra, ano- 
rexia, vomiting, and polydipsia for several 
days were noted. The patient was in rea- 
sonably good condition but slightly dehy- 
drated. Morphine sulfate (0.5 gr.) was 
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administered subcutaneously and 3 cc. (180 
mg.) of pentobarbital sodium was given 
intravenously to a deep surgical plane. Al- 
though the anesthetic was administered 
slowly, the subject suddenly ceased breath- 
ing. The heart was weak and reflexes were 
absent. Resuscitation with oxygen insuffla- 
tion by endotracheal tube restored breath- 
ing and color to normal for two minutes. 
Two and one-half minutes after respiratory 
arrest, 105 mg. of Mikedimide was given 
slowly intravenously. The amplitude of 
respiratory movements markedly increased. 
Reflexes returned within one and one-half 
minutes. After the reflexes returned, the 
patient was scrubbed for surgery and anes- 
thetized again, with Demerol administered 
intramuscularly. The operation and recov- 
ery were uneventful. The sleeping time was 
shortened about two hours. 


Case 2: Male cat, two years old, weighing 
9 pounds, apparently hit by a car. The cat 
was semiconscious, the lower jaw was bro- 
ken and the lower lip split. There was 
heavy salivation. The patient was in shock 
and appeared to be a poor surgical risk. 
A single injection (45 mg.) of pentothal 
sodium was administered intravenously. 
Respiration ceased before the injection was 
completed. The heart was weak and all 
reflexes were absent. Within 30 seconds 
after respiratory arrest, 1 cc. (30 mg.) of 
Mikedimide was given intravenously. Res- 
piration was resumed within 15 seconds. 
The heart became strong and the palpebral 
reflex returned in one and one-half minutes. 
The animal remained under anesthesia long 
enough for us to wire the jaw and suture 
the lip. Recovery was uneventful. 


Case 3: Pregnant bitch, five years old, 
weighing 12 pounds, presented for celio- 
hysterectomy. X-ray showed five fetuses, 
two very large. The patient was showing 
some toxemia and fatigue from nonproduc- 
tive labor. She was apparently in good 
health except for her parturient condition. 
Pentobarbital sodium (180 mg.) was ad- 
ministered intravenously over three min- 
utes. The posterior digital and palpebral 
reflexes were gone after the first minute of 
the injection, and the respirations were ten 
per minute. Thirty minutes after anes- 
thesia, Mikedimide (45 mg.) was adminis- 
tered intravenously with a notable increase 


in the respirations to 21 per minute and 
with visible increase in depth. The heart 
was very strong and reflexes returned 
within one minute. The only side-effect 
noted was retching and some vomition. The 
pups were delivered cyanotic, with no res- 
piration, and faint and thready pulse. Each 
pup was given 7.5 to 10 mg. of Mikedimide 
intrathoracically within ten minutes after 
delivery and all started breathing and were 
crying in five minutes or less. The recovery 
of the mother was uneventful. 


Case 4: Canine, male, two years old, 
weighing 55 pounds, presented for the re- 
moval of a pin embedded in one cheek. The 
patient was anesthetized with surital so- 
dium (480 mg.), given intravenously. Re- 
flexes were absent, respiration was slightly 
depressed and the heart was strong. Six 
minutes after anesthesia, Mikedimide (120 
mg.) was injected slowly intravenously. 
There was an immediate respiratory re- 
sponse and some involuntary twitching was 
present. The palpebral reflex returned at 
once. At the end of the Mikedimide injec- 
tion, the dog tried to lift his head and 
sniffed the operating table. Fourteen min- 
utes after the Mikedimide injection, the dog 
was almost conscious. The sleeping time 
was shortened by 50 percent and recovery 
was uneventful. 


Case 5: Nonpregnant bitch, three years 
old, weighing 50 pounds, hospitalized for 
instrumentation and examination for severe 


vaginitis and vulvitis. The response to 
pentobarbital sodium was very erratic and 
after 440 mg. had been given, the respira- 
tions ranged from deep to shallow and from 
eight to three per minute. Mikedimide (30 
mg.) was given intraperitoneally. There 
was no response during the first two min- 
utes. Since the respirations of the animal 
seemed to become progressively more de- 
pressed, Mikedimide (90 mg.) was admin- 
istered intravenously within one minute. 
The respirations became deeper and more 
rapid. The tongue had ranged from cya- 
notic to pink and after a second injection 
of Mikedimide, it became pink and remained 
so. Two hours after Mikedimide, the ani- 
mal was lifting its head and attempting to 
stand. No side-effects were observed. The 
patient was discharged. 
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Case 6: Nonpregnant bitch, six months 
old, weighing 18 pounds, presented for rou- 
tine hysterectomy. The patient was anes- 
thetized with pentobarbital sodium (180 
mg.) intravenously. The heart was strong, 
the reflexes were absent, and respiration 
was depressed. In order to bring the sub- 
ject to a safer plane for surgery, Mikedi- 
mide (30 mg.) was given intravenously and 
respiration was stimulated immediately to 
a point where the surgery could be safely 
performed. One hour after the anesthetic, 
the patient was given a second injection of 
180 mg. of Mikedimide. The reflexes re- 
turned within two minutes and the heart 
was strong. There was increased depth of 
respiration with partial return of jaw re- 
sistance. Within four hours after surgery, 
the patient was attempting to stand. No 
side-effects were seen and recovery was 
uneventful. 


Conclusions and Recommendations 

From our experience in this preliminary 
study, we feel that Mikedimide is a most 
important drug in the control of routine 
barbiturate anesthesia and particularly in 
barbiturate overdosage or sudden respira- 
tory arrest. It appears to possess a specific 
respiratory stimulation effect only in the 
presence of barbiturates and, routinely, it 
suggests valuable use to terminate anes- 
thesia, shorten the sleeping time, restore 
reflex activity and minimize the need for 
prolonged medical attention. The drug ap- 
pears to be a specific barbiturate antagonist 
on almost a milligram-for-milligram basis. 

In the initial trials with Mikedimide, two 
drawbacks occasionally were found to the 
routine use of this product—transient con- 
vulsions and a tendency to regression to a 
pre-Mikedimide anesthetic plane. Further 
work shows that these effects are due to 
improper use of the drug. During a routine 
experimental procedure, requiring intra- 
venous injection over a prolonged period, 
it was noted that neither convulsions nor 
regression occurred. When this observa- 
tion was applied to routine clinical cases, 
no regression or convulsions were noted. 
The following recommendations are there- 
fore submitted: 

1. Use Mikedimide routinely in all cases 

requiring barbiturate anesthesia. 
2. Inject it slowly over a period of about 
five minutes. 


3. Give until the desired effect is reached. 
Do not expect the patient to walk off 
the table. 

4. The drug may be administered by 
any route. Intramuscular injection 
appears to be a desirable route for 
routine, nonemergency administration. 

Mikedimide is an important addition to 
the armamentarium of the veterinarian and 
should prove to be extremely useful in 
eliminating some of the problems of bar- 
biturate anesthesia. 

Further studies are in progress and will 
be reported on at a later date. These will 
include greater elaboration on the mode of 
action of this drug and also experience with 
its use in large animals. 
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citrate, PARLAM 


"eliminates we 


inone. tre 


Safe, fast and most effective. 


Non-toxic and easily tolerated. 


Arthel» “ Nie “fp to No hair or feather staining, hepatic damage, gastro- 
gS 100% Elfectve intestinal irritation, or other serious side effects. 


No pretreatment starving or purging necessary. 


\ 


Very palatable. 


Easily administered in feed or drinking water, or by 
dose syringe, drench or stomach tube. 
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Only 1 treatment needed. 


85-100% effective against mature and immature 
large roundworms (Ascaris) and nodular worms 


\ 


DOSAGE FORMS 
"PARLAMATE’ Powder (contains 100° 


piperazine citrate). In preweighed (Oesophagostomum). 

dispensing packages convenient for : 

office and field use. ™ Long acting durable effect; parasites passed for 
Bottles of 1 oz, 4 ozs. 1 Ib several days. 

“PARLAMATE’ Tablets, 250 mg. ‘each 

tablet contains the equivalent of Economical to use. 


100 mg. available piperazine) 
Bottles of 100 and 1,000 tablets 
“PARLAMATE’ Liquid. ‘Each teaspoon 


‘PARLAMATE’ IS NOW AVAILABLE 
—— FOR IMMEDIATE DELIVERY 


Bottles of 1 pint and 1 gallon 


At Your Supplier, or Write 


CORPORATION @ 340 Canal Street, New York 13, N. Y. 
“Devoted to progressive veterinary research for the development of superior products for graduate veterinarians.” 


Sole Canadian Distributor: Veterinary Medical Supply C Canada. 6579 Someried Ave. Montres 
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‘PARLAMATE' IS IDEAL for LARGE and SMALL ANIMAL USE ; 
‘ : 
New All-Speres, 
= 
hs 


To add to your 
margin of confidence... 


In vaccinating against hog cholera, the use of M-L-V and 
serum gives you the benefits of: the greater concentration in 
porcine origin, the greater safety of simultaneous use, 
the immediate protection of anti-hog cholera serum, the solid 
immunity of M-L-V’s reaction-free span of more than 3 years. 
The original modified live virus vaccine (attenuated in 
rabbits, processed in swine), M-L-V has been proved safe and 
effective by over 4!. years of successful use on millions of swine. 
Fort Dodge Laboratories, Inc., Fort Dodge, lowa. 


The Original 
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The Epizootiology of Bovine Leptospirosis in Washington 


HERBERT G. STOENNER, D.V.M.; FRANK W. CREWS, Ph.D.; A. E. CROUSE, D.V.M.; 
LESLIE E. TASCHNER, B.S.; CHARLES E. JOHNSON, B.S.; JOSEPH WOHLEB, Jr., B.A. 


Hamilton, Montana, and Olympia, Washington 


THE WIDESPREAD DISTRIBUTION of bovine 
leptospirosis in the United States was re- 
cently emphasized in a review by Rein- 
hard.' In spite of the prevalence of lepto- 
spirosis, only meager knowledge of the 
natural epizootiology of this disease is 
available.2> Whether only domestic live- 
stock are involved in the chain of infection 
or whether wild animals and birds also may 
be responsible for interherd dissemination 
of infection is not known. Through experi- 
mental studies,*° it has been determined 
that most domestic animals are susceptible 
to infection with Leptospira pomona but 
some are potentially more capable of dis- 
seminating the disease. For example, re- 
covered swine shed leptospiras in their 
urine for longer periods and in greater 
numbers than do recovered cattle.° Hence, 
in agricultural areas where swine and cat- 
tle are raised on the same premises, swine 
probably play a more dominant role in the 
epizootiology of leptospirosis. 

This report deals principally with epi- 
zootiological studies conducted in a state 
in which the raising of beef and dairy cat- 
tle is the predominant type of animal 
industry. Pertinent observations on the 
symptomatology, morbidity, and mortality 
associated with the disease will also be 
described. 


From the U.S. Department of Health, Education and 
Welfare, Public Health Service, Communicable Disease 
Center, Atlanta, Ga., and National Institutes of Health, 
National Institute of Allergy and Infectious Diseases, Rocky 
Mountain Laboratory, Hamilton, Mont. (Stoenner); and 
Washington State Deparrment of Agriculture, Division of 
Dairy and Livestock, Olympia (Crews, Crouse, Taschner, 
Johnson, and Wohleb). 

The cooperation of practicing and regulatory veteri- 
narians; the U.S. Department of Agriculture, Animal 
Disease Eradication Bramch; and the College ef Veterinary 
Medicine, State College of Washington, Pullman, is 
gratefully acknowledged by the authoes. 


MATERIALS AND METHODS 


In April, 1953, laboratory facilities for lepto- 
spiral serology became generally available to vet- 
erinarians in the State of Washington. Studies de- 
scribed in this report began at that time and were 
concluded in July, 1954. Serums examined for an- 
tibodies against leptospiras originated from herds 
in which abortions or unusual losses occurred, 
from herds subjected to a routine test for brucel- 
losis, and from cattle prior to sale or exhibition at 
state or county fairs. Most of the serums were first 
tested for brucellosis in the laboratory of the U.S. 
Department of Agriculture in Puyallup, Wash., 
and then forwarded to the laboratory of the Di 
vision of Dairy and Livestock in Olympia, Wash., 
for tests for leptospirosis. 

After erythrocytes had settled during overnight 
refrigeration, serums were tested by the combina- 
tion plate and capillary-tube test."* Since this test 
permitted the examination of large numbers of 
serums, and since it compared favorably with the 
agglutination-lysis test in specificity and sensitivity, 
it was used for this study. Routinely, only antigens 
prepared from L. pomona, Johnson strain, were 
employed. Limited attempts were made to detect 
antibodies against other serotypes. When a sig- 
nificant number of serums from a herd agglut- 
inated L. pomona plate antigen in low dilutions 
of serum only, agglutination-lysis tests with L. 
pomona, Leptospira canicola, Leptospira ictero- 
haemorrhagiae, Leptospira hebdomadis, and Lep- 
tospira grippotyphosa were also performed to de- 
termine whether reactions with L. pomoua plate 
antigen reflected cross reactions with antibodies 
stimulated by other serotypes. During the later 
part of the study, 10 per cent of the serums from 
herds tested were examined also with L. hebdo- 
madis plate antigen. 

Herds which contained cattle with serum titers 
of 1:160 or greater (reactors) were classed as in- 
fected herds. Frequently, most of the serologically 
positive animals in recently infected herds pos- 
sessed serum titers of 1:640 or greater. In infected 
herds, animals with serum titers of 1:40 (suspects) 
were considered to possess a low titer against L. 
pomona, as such reactions mere likely reflected 
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true antibody than nonspecific properties occasion- 
ally encountered in bovine serums. Because in- 
fected herds were affected by regulatory measures, 
positive serums from herds which contained only 
a few reactors were tested also by either the rapid- 
plate® or agglutination-lysis methods.” Only serums 
which reacted at significant titers on the latter 
tests were considered positive. Herds were classed 
as free of leptospirosis if all serums were negative 
or if none possessed a titer exceeding 1:40 on the 
capillary-tube test. 

Epizootiological investigations were conducted 
to elucidate the means of interherd dissemination 
and the factors which may affect the spread of 
leptospirosis within a herd. Because of limited 
personnel, investigation of recently infected herds 
was emphasized. These herds were selected be- 
cause Owners more accurately recall recent occur- 
rences, such as changes in management and the ad- 
dition of replacements. Since it was often impos- 
sible to visit each ranch at the time the disease 
was diagnosed, some herds were studied several 
months after the epizootic had occurred. 

Weanling guinea pigs were used to recover lep- 
tospiras from urine of cattle, chiefly from herds 
serologically positive against serotypes other than 
L. pomona. More extensive attempts to isolate 
leptospiras from L. pomona-infected cattle and 
their environments were conducted by the staff of 
the College of Veterinary Medicine, State College 
of Washington, Pullman. Their studies have been 
reported or will be presented in other publi- 
cations. 

RESULTS 

Etiology.—Most of the bovine leptospiro- 
sis was attributed to L. pomona which was 
recovered from urine specimens from two 
of four herds studied. Antibodies against 
L. hebdomadis were occasionally encoun- 
tered in serums from herds which were 
infected with L. pomona, but attempts to 
isolate leptospiras from such serologically 
positive cattle failed. If L. hebdomadis 
were actually present among cattle in 
Washington, one would expect to find herds 
which were serologically positive chiefly 
against L. hebdomadis, and this was not 
the case. Since these antibodies were al- 
ways associated with herds infected with 
L. pomona, it is likely that they represent 
paraspecific reactions against L. pomona, 

In tests of most of the negative herds, 
some involving more than 300 animals, all 
of the serums were entirely negative or 
only occasional specimens agglutinated L. 
pomona antigen in a 1:10 serum dilution. 
However, a significant number of serums 
from some herds reacted at low dilutions 
on the capillary-tube test. These reactions 
may reflect residual antibody from previous 
experience with L. pomona, cross reactions 
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with other serotypes, or nonspecific proper- 
ties. The results of agglutination-lysis 
tests performed on 66 of these serums 
selected from 15 representative herds are 
summarized (table 1). Many serums pos- 
sessed some activity against L. pomona at 
low dilutions but most of them reacted 
more against L. canicola and L. ictero- 
haemorrhagiae, some at titers ordinarily 
considered significant of infection with the 
respective serotype. Most of these reactions 
were believed attributable to peculiar non- 
specific anti-leptospiral properties for the 
following reasons: 

1) If these herds were actually infected 
with leptospiras, some serums should pos- 
sess high titers and a higher percentage of 
herd involvement should be found, such as 
is the rule in herds infected with L. po- 
mond, 

2) Repeated attempts to demonstrate 
leptospiras by dark field examination and 
animal inoculation of urine from some ani- 
mals in these herds were entirely negative. 

3) Although some serums_ possessed 
titers of 1:160 on the capillary-tube test, 
most did not react at titers greater than 
1:10 on the rapid-plate test. The titers of 
bovine serums possessing homologous anti- 
body against the serotype incorporated in 
the antigen usually are the same by both 
techniques. 

4) In more recent studies,’* most of such 
serums failed to react on either the plate 
or capillary-tube test if the pH of the anti- 
gen was increased from 7.3 to 7.6. This 
change did not materially affect the titers 
of weakly positive serums containing spe- 
cific antibody against the serotypes in the 
antigen. 

5) Clinical histories of herds from which 
these serums originated were not sugges- 
tive of leptospirosis. 

Prevalence of Bovine 
The prevalence of the disease is reflected 
in serological tests performed during the 
year ending March, 1954 (table 2). During 
the summer of 1953, repeated attempts 
were made to control the spread of the dis- 
ease through serological testing and segre- 
gation. Therefore, the number of serums 
examined (51,361) greatly exceeds the 
number of cattle tested. In most of the in- 
fected herds, the number of serologically 
positive animals increased with each suc- 
cessive test; however, the number of sero- 
logically positive animals shown (table 1) 
is based on the initial entire herd test. 
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TABLE i—Results of Agglutination-Lysis Tests Con- 
ducted on 66 Bovine Serums* that Possessed Peculiar 
Anti-Leptospiral Properties 


Leptospira "No. of serums reacting at indicated titers 
serotype Neg. 1:10 1:100 1:500 1:5,000 
L. pomona 23 40 2 1 

L. icterohaemorrhagiae 9% 39 16 2 

L. canicola 44 19 ’ 
L. grippotyphosa 46 20 

L 59 7 


. hebdomadis 


*With the capillary-tube test, 54 serums reacted with 
L. pomona antigen at a 1:10 dilution of serum, and 12 
at 1:160. 


Approximately 6 per cent of the herds 
contained cattle which had experienced 
leptospirosis. The division of positive herds 
into two categories is somewhat arbitrary 
and it is based on epizootic history, distri- 
bution of serum titers, and incidence of 
reactors among various age groups in a 
herd. If it had been possible to investigate 
every epizootic, probably more would have 
been classed as herds with residual evi- 
dence of past infection. At the time of the 
initial entire herd test, 38 per cent of cat- 
tle in recently infected lots were serologi- 
cally positive compared to 14 per cent in 
herds with residual evidence of past infec- 
tion. In recently infected lots, the ratio of 
reactor to suspect was almost 2 to 1 while, 
in the other category, the ratio was re- 
versed. Some cattle which have had lepto- 
spirosis apparently retain antibodies in- 


BOVINE LEPTOSPIROSIS IN WASHINGTON 253 


definitely, whereas others gradually become 
serologically negative. When the number of 
suspects equalled or exceeded the reactors 
on an entire herd test, it indicated that the 
epizootic had become self-limiting and that 
only residual antibody from previous in- 
fection remained. Epizootiological investi- 
gations of some of these herds confirmed 
this premise. 

Because of the method of sampling, the 
incidence shown (table 2) may not reflect 
the true prevalence of the disease. The 
effect of sampling is evident in a compari- 
son between tests of samples from the 
northwestern and those from the south- 
eastern portion of the state. For example, 
in Pierce and King counties (fig. 1), during 
a routine test for brucellosis, 18 of 405 
herds contained serologically positive cattle. 
Of the 18, 12 were classed as herds which 
had experienced infection several years 
previously. In contrast, many samples from 
Columbia and Walla Walla counties were 
taken from diseased cattle. Of 123 herds, 
29 contained positive animals and 23 of 
these herds had been recently infected. 
Since many of the samples were taken from 
brucellosis-free herds in which varying 
numbers of unexplained abortions had oc- 
curred, the actual prevalence of the disease 
is probably lower than the data in table 2 
indicate. 
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TABLE 2—Prevalence of Antibodies Against Lepto- 

spira Pomona Among 34,718 Cattle in Washington 

Whose Serums Were Tested by the Combination Plate 
and Capillary-Tube Test 


Classification No. of No. of cattle Total 
ot herd herds Neg. Suspect Reactor tested 
Free of leptospirosis :* 
Entire herd rests 660 17,609 0 0 17,609 
Partial herd tests 2,461 4,227 0 0 4,227 
Infected herds: 
Recently infected 
herds 117 5,588 1,181 2,295 9,063 
Herds with evidence 
of past infection 86 43,279 370 169 3,819 
‘Total 3,324. 30,703 1,551 2,464 34,718 


*Herds were classed as free of leptospirosis if all ani- 
mals were negative or if none possessed a capillary-tube 
titer exceeding 1:40. 

Suspect serum titer of 1:40; reactor 
1:160 or greafer 


serum titer of 


Geographic differences in prevalence of 
leptospirosis among cattle in the state are 
presented (fig. 1). Unfortunately, some 
counties were not sufficiently sampled so 
that an accurate index of infection could 
be determined. Local interest of the veteri- 
nary profession and the cattlemen materi- 
ally affected the number of samples re- 
ceived; the greatest percentage of herds 
was sampled in Klickitat County where 
the disease was first recognized. Usually, 
the diagnosis of leptospirosis stimulated 
the submission of blood samples from other 
herds in the area, Leptospirosis was most 
prevalent in the southeastern quarter of 
the state. This distribution was substanti- 
ated by a low percentage of reactors among 
sattle sold through community sales west 
of the Cascade Range, whereas many cattle 
sold through yards in the south-central and 
southeastern portion of the state possessed 
antibodies at a titer sufficiently high to 
indicate recent infection. Of the cattle sold 
through a yard in Yakima County, 12 per 
cent reacted at titers of 1:160 or greater; 
of 1,934 cattle sold in various sections of 
the state, 5 per cent reacted at a titer of 
1:160 or greater. 

Epizootiology.—Epizootics of leptospi- 
rosis occurred among cattle maintained in 
varied environments. The disease was even 
diagnosed in herds of beef cattle which 
were grazing on large areas of semiarid 
rangeland. In these situations, ponds, pot- 
holes, or slow running streams used as 


sources of water, provided the means of 
dissemination. During winter months, the 
disease often spread rapidly among cattle 
closely confined in muddy feedlots, even 
though husbandry methods used precluded 
contamination of food and water with in- 
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fectious urine. Presumably, the disease was 
spread through dermal contact with moist 
contaminated soil, since it spread slowly 
through a herd similarly fed and watered 
but confined in a dry, sandy, well-drained 
feedlot. Grazing on irrigated pastures, the 
use of natural streams as a source of water, 
and close confinement in muddy corrals 
were factors frequently associated with 
rapidly spreading epizootics. 

The disease was diagnosed more fre- 
quently in herds of beef than of dairy cat- 
tle. Beef cattle were predominant in all 
counties where leptospirosis was prevalent. 
Of 64 herds investigated, 50 were beef and 
14 were dairy cattle. However, the method 
of sampling precluded an analysis of test 
results that would accurately reflect the 
relative prevalence among beef and dairy 
cattle. 

Because leptospiras do not readily with- 
stand freezing, leptospirosis is generally 
considered to be a tropical disease which 
can spread only during warmer seasons. 
On the contrary, most epizootics in Wash- 
ington were recognized during late fall and 
winter. Factors which may have affected 
this apparent seasonal occurrence include: 
(1) closer confinement and observation of 
beef cattle during the winter supplemental 
feeding period; (2) (ccimg late fall and 
winter, brood cows are in their last tri- 
mester of gestation when abortions from 
this disease are more likely to occur; and 
(3) unless heavy losses occurred, the dis- 
ease could escape notice, especially among 
nonpregnant cows widely scattered on sum- 
mer ranges. 

Leptospirosis was usually a self-limiting 
herd problem. The time necessary for the 
disease to become self-limiting was depend- 
ent upon the size of the herd, environ- 
mental conditions affecting the spread of 
leptospirosis, and the number of susceptible 
replacements or calves born into the herd. 
Under environmental conditions favorable 
to the survival and dissemination of L. 
pomona, most of the animals frequently 
became infected within three to six months. 
Investigations of commercial beef herds, 
in which abortions attributable to lepto- 
spirosis had occurred two or more years 
previously, revealed that the disease usually 
became self-limiting within one year. How- 
ever, in two herds of 240 and 800 breeding 
animals each, abortions and deaths, typical 
of leptospirosis, continued for two years. 

The probable means by which L. pomona 
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Was introduced into 64 herds were investi- 
vated (table 3). In some herds, the organ- 
ism could have been introduced by several 
modes; therefore, all probable routes are 
listed in the table. In 27 herds, the disease 
apparently was contracted by contact with 
other herds during the summer grazing 
season; 12 had contact with known infected 
cattle, whereas 15 had contact with cattle 
which were not tested but which frequently 
had histories of losses and abortions typi- 
cal of leptospirosis. In some instances, in- 
fection was introduced by the purchase of 
replacements prior to transfer of cattle to 
summer range; however, the original 
source of infection usually could not be 
explained so readily. Several herds are 
mixed on common ranges during the sum- 
mer grazing season in many areas and poor 
fences often allow mixing of groups of 
range cattle. This interherd contact may 
have been responsible for a greater preva- 
lence of leptospirosis among commercial 


herds of beef cattle than among dairy cat- 
tle. 

On 22 occasions, the disease was proba- 
bly introduced through the purchase of re- 
placements. In many of these herds, losses 


from leptospirosis appeared four to six 
weeks after the addition of immigrant cat- 
tle. Some of these cattle were purchased at 
community sales. Upon inquiry about reac- 
tors found at these sales, owners sometimes 
disclosed that such animals were marketed 
because unexplained abortions had occurred 
in the herd or because these cattle were not 
making profitable gains. 

In Washington, natural streams and 
irrigation canals which traverse many 
farms are frequently used as a source of 
water. Most natural waters in the state 
possess physical and chemical properties 
that support the viability of leptospiras. 
Of 11 epizootics, three occurred in herds 
located immediately downstream from 
known infected cattle. In Columbia County, 
the disease appeared in four closed breed- 
ing herds which utilized water from the 
same stream. The fact that the disease ap- 
peared later in herds upstream suggested 
that migrating wildlife may be involved in 
the epizootiology. Deer were prevalent in 
this watershed; however, no serological evi- 
dence of infection with L. pomona was 
found among 49 deer killed during the sub- 
sequent hunting season. Beaver were also 
prevalent, but unfortunately their possible 
role could not be investigated. The remain- 
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TABLE 3—Probable Sources of Bovine Leptospirosis in 
64 Infected Herds 

ar No. of 

Probable mode of introduction into herd herds 


1) Contact with other cattle while on summer range 
A) Contact with known infected herds 
B) Contact with untested herds, possibly infected 
2) Recent purchase of herd replacements. 
A) History indicative and serology of replacements 
positive 
B) History suggestive but serology of replacements 
not available 
3) Water-borne from sources upstream 
A) From known infected herds 
B) From unknown sources 
4) Contact with recently purchased swine 
5) Contact with recently purchased horses 
6) Exhibition at livestock shows 
7) No plausible source 


ing four epizootics occurred in closed herds 
located on watersheds where the disease 
had also been recognized in other herds. 

In five isolated closed herds, no plausible 
mode of introduction could be found. With 
the exception of one herd, all utilized natu- 
ral streams as a source of water. With one 
exception, all herds were located in areas 
where deer and beaver were prevalent, One 
herd was located in an area frequented by 
thousands of ducks and geese. 

Few swine are raised in Washington. Of 
64 owners interviewed, 49 had never owned 
or did not own swine at the time their cat- 
tle were affected with leptospirosis. Of the 
remaining 15 owners, 12 raised only a few 
swine for local farm slaughter. With few 
exceptions, these were kept in pens sepa- 
rate from cattle. Appreciable numbers were 
raised and mixed with cattle on only three 
premises; recently purchased swine had 
been added to two of these premises prior 
to the onset of leptospirosis in cattle. Swine 
on one of these farms were serologically 
positive at the time cattle were tested. 

On two occasions, cattle had contact with 
horses that had been purchased recently. 
In both cases, these horses possessed lepto- 
spiral antibodies at the time the cattle were 
tested. Whether or not these animals intro- 
duced the disease is problematical, since 
horses irregularly develop leptospiruria 
following the acute disease.®*® The geo- 
graphic distribution of infected herds sug- 
gested that farm dogs were not involved in 
the epizootiology of this disease. With few 
exceptions, distance between infected herds 
greatly exceeded the range of the farm dog. 
Four dogs which were suspected of having 
carried the disease were serologically nega- 
tive. 

It is unlikely that blood-sucking arthro- 
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pods and insects are involved in the epi- 
zootiology of bovine leptospirosis. Epizo- 
otics frequently occurred during the winter 
months when insects were inactive and, in 
two, which occurred during summer months 
when blood-sucking flies were prevalent, 
groups of cattle separated by fences from 
the infected herds remained serologically 
negative. 

Morbidity and Mortality—Although the 
clinical features of the disease paralleled 
those previously described,'® certain ob- 
servations merit discussion. Leptospirosis 
in Washington was characterized by an ex- 
tremely variable, inapparent infection rate 
but the causes for such variation were not 
apparent. Usually, herds were more se- 
verely affected in rapidly spreading epi- 
zootics. During the early phase of an epi- 
zootic, most infections were inapparent. 
Losses frequently appeared suddenly and 
occurred only during a portion of the 
epizootic. The state of nutrition did not 
materially influence the severity of the 
disease, since comparable numbers of abor- 
tions and deaths were observed among 
poorly nourished herds and among herds in 
excellent condition. 

Abortion was one of the most frequently 
observed signs of leptospirosis. Usually, 
cows were serologically positive with high 
titers at the time of abortion. Retention of 
fetal membranes often followed abortions 
that occurred during the third trimester 
of gestation. Abortion rates observed in 
58 epizootics involving animals of breeding 
age (table 4) were generally greater among 
herds in which seasonal breeding was prac- 
ticed than among herds in which cows were 
bred during the entire year. Greatest losses 
occurred in herds of beef cattle which were 
infected when most of the females were in 
their last trimester of gestation. In ten 
herds, in which seasonal breeding was prac- 
ticed, the number of abortions was negli- 
gible because some of the epizootics oc- 
curred during early summer when most of 
the cows were not pregnant. In one severely 


TABLE 4—Frequency of Abortion Among Sexually 
Mature Females in 58 Herds of Cattle Infected with 
Leptospira Pomona 
No. of herds in which indicated 
percentage of mature females aborted 
§t0 10to 2to 40% 
<5% 9% 19% 29% 39% and> 


Breeding practice 

Seasonal, for spring 
calving 

Continuous 
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affected herd, conceptions did not occur 
while the epizootic was in progress. The 
next spring, after some of the cows had 
‘valved, parturitions ceased for approxi- 
mately a month, after which the remainder 
of the herd calved normally. The interval 
between the epizootic and the break in calv- 
ing coincided with the normal bovine ges- 
tation period. 

Mortality in herds affected by leptospi- 
rosis was variable and occurred among 
cattle of all ages. Some of the deaths among 
mature females resulted from metritis, 
secondary to retention of fetal membranes. 
Deaths probably attributable to leptospi- 
rosis were observed in 18 of 64 herds in- 
vestigated. Usually, the mortality varied 
from 1 to 3 per cent but, in five herds, it 
was approximately 10 per cent. These losses 
were difficult to evaluate. Occasionally, ade- 
quate laboratory studies were not conducted 
to exclude other Typical deaths 
from leptospirosis occurred suddenly, and 
cattle frequently were not observed to be 
ill for more than 24 hours 

Emaciation and unthriftiness were com- 
monly reported by owners and, in many 
instances, accounted for a major portion of 
the financial loss. Generally, cattle under 1 
year of age were more adversely affected 
than older animals. Weight loss was usually 
temporary months), but some 
calves were permanently stunted. 


causes. 


several 


DISCUSSION 

This survey indicates that bovine lepto- 
spirosis is not as prevalent in Washington 
as it is reported to be in the midwestern 
and eastern United States. In IIlinois,'* 
1,677 (11.2%) of 15,018 cattle tested were 
serologically positive against L. pomona. 
These serums originated from 1,528 herds, 
of which 418 (27.4%) contained positive 
cattle. In New York,'*® 138 (12.8%) of 1,074 
cattle tested were serologically positive 
against L. pomona. These serums were ob- 
tained from 105 herds of which 36 (35.2%) 
contained animals which had experienced 
leptospirosis. Because different serological 
tools were employed and because criteria 
of infection varied in each survey, the 
prevalence of leptospirosis among cattle 
in these states can not be compared ac- 
curately. 

In this survey, herds were considered to 
have had leptospirosis if 1 or more animals 
possessed capillary-tube titers of 1:160 or 
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greater. Animals with serum titers of 1:40 
in such herds were also considered to be 
positive. This criterion accurately reflects 
the true prevalence of the disease. Bryan” 
classed Illinois herds as positive if any of 
the serums caused partial agglutination or 
lysis at a 1:10 dilution in the agglutination- 
lysis test, whereas York'> considered New 
York herds to be positive if any of the ani- 
mals possessed a complement-fixation titer 
of 1:4. Since titer end points were not de- 
termined in either survey, and since the 
distribution of titers among positive herds 
Was not reported, it is impossible to calcu- 
late a herd incidence based on more real- 
istic levels of antibody. 

Although both authors state that a high 
percentage of animals in positive herds 
were involved, averages of less than 3 and 
1 positive per infected herd were found in 
New York and Illinois, respectively. These 
low averages suggest that many of the in- 
fected herds contained only 1 or 2 positive 
animals, which is certainly not typical of 
herds infected with L. pomona. Possibly, 
in these two surveys, too much significance 
was placed on low titers which may have 
been nonspecific in nature.*:'* If low titers 
were excluded, the herd incidence would 
probably have been much lower than these 
surveys indicate. 

Because of the large number of blood 
specimens handled in this laboratory, it 
was impossible to test serums routinely 
against antigens other than L. pomona. In 
limited attempts to detect antibodies 
against other serotypes, serums of cattle 
from some positive herds were found to 
possess higher titers against L. hebdomadis 
than against L. pomona, but these reactions 
were presuméd to be paraspecific in nature. 
In Florida,*® a number of herds were 
found to be serologically positive chiefly 
against Leptospira sejroe, a member of the 
hebdomadis group, but an isolate from such 
a herd proved to be L. pomona. In more 
recent studies,’* extensive cross reactions 
with Leptospira autumnalis were observed 
in serums of cattle from which L. pomona 
was isolated. In view of these irregularities 
in leptospiral serology, infection of cattle 
with serotypes other than L. pomona, which 
has been isolated repeatedly, can not be 
proved solely on a serological basis. 

Some bovine serums apparently possess 
nonspecific anti-leptospiral properties which 
react in low titers on the agglutination- 
lysis test, chiefly against L. canicola and 


L. icterohaemorrhagiae. These serums also 
reacted at low titers with L. pomona anti- 
gens (pH 7.3) in the capillary-tube test 
but, in more recent studies, most of such 
serums did not react with plate antigens of 
pH 7.6. This increase in pH did not mate- 
rially affect the titers of bovine serums 
containing low levels of homologous anti- 
body against L. pomona. Hence, leptospiral 
plate antigens of pH 7.6 are more specific 
and their use is now recommended. 

It is generally accepted that recovered 
vattle which are still shedding leptospiras 
are responsible for the intraherd dissemi- 
nation of the organism. Although recovered 
“shedders” were responsible for the intro- 
duction of L. pomona into a significant 
number of herds investigated (34%), the 
means by which other epizootics were initi- 
ated could not be explained so readily. It 
could not be determined whether cattle 
were always responsible for introducing 
the disease on the range. Natural streams 
and irrigation systems appeared to affect 
the spread of leptospirosis but, again, 
whether cattle were solely responsible for 
contamination of the streams could not be 
ascertained. In one area, deer were sus- 
pected of being responsible but none of 49 
deer killed in the area was serologically 
positive. Many epizootics have been re- 
ported? among herds located on particular 
streams. Also, a_ striped field mouse 
(Apodemus agrarius) has been reported®° 
as the principal carrier of L. pomona in 
Denmark. It is apparent that further stud- 
ies on the role of wildlife in the epizooti- 
ology of bovine leptospirosis should be 
made. 

The epizootiology of bovine leptospirosis 
in other states in the Northwest would 
probably be quite similar to that observed 
in Washington. However, it is unlikely that 
the disease would have a comparable epi- 
zootiology in other sections of the country. 
Swine have an insignificant role, whereas 
in the Midwest they probably affect the 
dissemination of L. pomona considerably. 
Differences in climate, the composition of 
PH of soils, and natural waters would also 
affect the ecology of L. pomona. 

At the present time, regulatory officials 
and research workers are generally con- 
fused about measures which should be ap- 
plied to control bovine leptospirosis. Some 
contend that affected herds should not be 
quarantined because available serological 
tests do not indicate which positive animals 
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are still shedding leptospiras. Unfortunate- 
ly, many who share this opinion are not 
aware of the problems encountered when 
no restrictions are placed on infected herds. 
On the contrary, some regulatory officials 
have hesitated to initiate a diagnostic serv- 
ice for leptospirosis because of anticipated 
complications in control operations. When a 
diagnostic test becomes generally available, 
it seems desirable to place some restric- 
tions on the movement of cattle from in- 
fected herds until the disease has become 
self-limiting and recovered animals have 
ceased shedding. Otherwise, many owners 
of infected herds would promptly disperse 
their cattle through community sales or 
other trade channels in an attempt to mini- 
mize the financial loss. 

Although further knowledge of the epi- 
zootiology is a prerequisite to eventual con- 
trol of bovine leptospirosis, attempts should 
be made to prevent the spread of infection 
by “recovered shedders.” Certainly, wher- 
ever possible, such animals should not have 
access to streams which may carry the 
organism to other herds. 

Since a significant number of herds ac- 
quired infection from purchased replace- 
ments, some attention must be given to 
public and private sales. However, surveil- 
lance of cattle sold through community 
sales poses several problems. To test and 
identify reactors, as is done in the control 
of brucellosis, may not be practical since 
some cattle remain serologically positive 
long after they have ceased shedding or- 
ganisms. These cattle would receive undue 
discrimination because their original value 
is usually restored after full recovery. 
However, it would be feasible to collect 
blood samples, test them at a central labora- 
tory, and require the new owners to isolate 
replacements from the rest of their herd 
until test results were returned. If reactors 
had been purchased, the new owner would 
still be able to prevent an epizootic in his 
resident herd. Replacements could be held 
in quarantine for six months, sold for 
slaughter, or the resident herd could be 
vaccinated. Interested and progressive cat- 
tlemen would no doubt utilize such a serv- 
ice to protect their herds against leptospi- 
rosis. A test before private sales, as is done 
in the control of brucellosis, could also be 
required. 

SUM MARY 

1) Of 34,718 cattle tested, 4,015 (12%) 

were serologically positive against Lepto- 
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spira pomona, These serums originated 
from 3,324 herds of which 203 (6%) con- 
tained animals which had experienced lep- 
tospirosis. 

2) Grazing on irrigated pastures, the use 
of natural streams or ponds as a source of 
drinking water, and close confinement in 
muddy corrals were factors frequently as- 
sociated with rapidly spreading epizootics. 

3) Leptospira pomona was frequently 
introduced into a herd by the addition of 
infected replacements or through contact 
with other herds while grazing on summer 
ranges. Observations suggested a 
water-borne dissemination of the disease, 
but whether cattle were solely responsible 
as the source of such contamination could 
not be determined. 

4) Abortions were observed in most in- 
fected herds, with the greatest losses oc- 
curring in herds which were infected when 
most of the females were in their last tri- 
mester of pregnancy. 

5) Restricting movement of cattle from 
infected herds until animals have 
shedding leptospiras, surveillance of cattle 
sold through community and private sales, 
and the prevention of contamination of 
natural streams are suggested as possible 
contro] measures 


also 


ceased 
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An Experience with a Leptospira 
Pomona Bacterin in Dairy Cattle 


M. B. TEIGLAND, D.V.M. 
Opa Locka, Florida 


Interest in leptospirosis has been stimu- 
lated by recent articles in the literature, 
but these have been primarily concerned 
with the diagnosis and clinical evidence of 
the disease in cattle. 

This article is presented neither as a 
controlled experiment nor as the answer to 
the complex problem, but to report a field 
experience with a Leptospira pomona bac- 
terin in a dairy herd of 650 cows, mostly of 
grade breeding (fig. 1). 


HERD HISTORY 


For about six weeks, many cows in the 
herd had shown symptoms suggestive of 
leptospirosis. Blood samples from 5 cows 
were sent to the Florida State Laboratory 
for both complement-fixation and aggluti- 
nation tests and 3 cows were found positive 
to L. pomona. These 5 cows had aborted 
almost three weeks previous to being tested. 
The herd was negative to brucellosis and 
the cows were artificially inseminated. 


Dr. Teigland is a general practitioner in Opa Locka, 
Fla. 


Vaccination of the herd with antilepto 
bacterin* was considered, but the owner 
hesitated until abortions increased to five 
per day. (The author’s only previous ex- 
perience with the vaccine was in a herd of 
115 cows with a high abortion rate which 
seemed to recede following vaccination. ) 

At the time of vaccination of the large 
herd, on Aug. 10, 1955, 46 cows had aborted 
in three weeks. Blood samples from several 
of these cows, taken three to four days 
after abortion, and before vaccination, 
were negative to the laboratory tests. This 
seems to indicate that the antibodies do not 
appear for several days after clinical evi- 
dence of the disease. 

All 650 cows were given 5 cc. of the vac- 
cine subcutaneously at the regular milking 
time, with a loss in milk production at this 
milking only. In the following ten days, 9 
cows aborted and then the abortions 
stopped. When the abortions occurred, ap- 
proximately 200 of the 650 cows were in 
the last two months of gestation and 350 
had been pregnant two to seven months. 
The remaining 100 had not been bred. The 
abortions occurred mostly in younger cows 
and heifers, but at all stages of gestation. 

The owner was so well pleased with the 
apparent results that all herd additions 
(about 150 heifers) were vaccinated and 
the entire herd was revaccinated in six 
months, on Feb. 15, 1956. 

There were no reactions from either the 
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I—Herd of dairy cattle in which leptospirosis 
occurred. 


Fig. 


first or second vaccinations and no abor- 
tions occurred in the 30 days following the 
second vaccination. 


*Antilepto is a product of Sharp and Dohme, Philadel- 
phia, Pa. 
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DISCUSSION AND CONCLUSIONS 


1) In a herd of 650 milk cows, abortion 
in almost 10 per cent of the pregnant cows 
occurred in a 30-day period, mostly in 
young cattle. 

2) Diagnosis of leptospirosis was based 
on clinical evidence and on positive com- 
plement-fixation and agglutination-lysis 
tests on 5 that had aborted three 
weeks previously. 

3) The entire herd was inoculated with 
antilepto bacterin on Aug. 10, 1955, and 
revaccinated six months later. 

4) There were no reactions from the 
two vaccinations and there was little loss 
of milk production at the time of vaccina- 
tion. 

5) The abortion rate dropped to nearly 
zero within ten days of the first vaccination. 

6) Following vaccination, the owner re- 
ported that his cows were, in general, much 
healthier, which suggests that various sub- 
clinical forms of leptospirosis may have 
been occurring previously. 

7) Vaccination against Leptospira 
mona was apparently safe and effective. 

8) It is recognized that a recession in 
abortion may have been coincidental and 
not associated with the vaccination. How- 
ever, new heifers (150) which should have 
been susceptible to the disease were vacci- 
nated and have not shown symptoms of 
leptospirosis in any form. All herd addi- 
tions are vaccinated as they are purchased. 

10) The author feels that proof of the 
vaccine’s effectiveness must be made by re- 
search workers, but it is hoped that this 
experience may be of some help to other 
practitioners. 


cows 
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Reviewer's Comments 


Unless the epizootiology of bovine leptospirosis 
is thoroughly understood, one would be inclined 
to conclude that the remission in signs of lepto- 
spirosis resulted from the vaccination. Since signs 
suggestive of leptospirosis had occurred for six 
weeks in this herd, it is probable that the epizootic 
was nearly over when vaccine was administered. 
At this stage, most of the animals are either im- 
mune or have been exposed, and it is doubtful that 
the vaccine altered the course of the disease in 


the herd. 


Teigland’s observations are similar to those seen 
in a herd of Hereford cattle. On Nov. 19, 1953, 
130 head of adult females, which had been grazing 
on several sections of semiarid sagebrush range, 
were tested routinely for brucellosis. At that time, 
the owner noticed that 2 had apparently aborted 
since both had retained fetal membranes. On De- 
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cember 15, the herdsman noticed that several 
more cows had retained membranes. The herd 


was again taken in from the range for examina- 
tion and a total of 15 were found to have aborted. 
Since the co-owner of the herd was away, no ac- 
tion was taken until he returned on December 21. 
They concluded that since the herd was free of 
brucellosis, leptospirosis was the likely cause of 
abortion. The cattle were brought in again from 
the range and during the six-day interval, 16 more 
had aborted. Animals which had not aborted were 
vaccinated and blood samples were taken for lepto- 
spiral serology. Of 97 cows which were vaccinated 
and tested that day, only 28 were negative. During 
the next few postvaccination days, 5 more cows 
calved prematurely and then abortions ceased. The 
owner was certain that the vaccine had stopped 
the abortions, but only 28 susceptible cows re- 
mained in the herd and these were likely exposed 
or in the incubative stage of disease. 

I realize that it is difficult for the practitioner 
to conduct controlled studies on a product once it 
has been released by the U.S.D.A.; however, he 
could measure the progress of the epizootic by 
serology. Even then, one can not safely assume 
that animals which were serologically negative 
at the late epizootic period would abort at the 
same rate as those earlier infected. In my opinion, 
Dr. Teigland does not provide sufficient proof that 
the “apparent results” he obtained resulted from 
vaccination. 

I do not infer that the commercial vaccines are 
impotent. Experimental studies indicate that these 
vaccines are capable of stimulating a reasonably 
solid immunity. Because leptospirosis often spreads 
rapidly, vaccine must be used early if any benefit is 
to be derived. 


A Report on Leptospirosis in a Herd 
of Shetland Ponies 


C. S. CRANE, D.V.M. 
Porterville, California 


This is a report of recurrent leptospirosis 
in a herd of 25 Shetland pony mares as 
observed and treated over a period of two 
years. The report was prepared with the 
extremely confusing help of the owner, in 
matters of herd record. 

The herd is maintained for “horse- 
trading” purposes on a permanent pasture 
setup of some 20 acres surrounding a shal- 
low reservoir. Leptospirosis had been pres- 
ent in the herd, as nearly as could be de- 
termined, for approximately two years 
prior to our connection with it. 

On the initial call, in April, 1955, a mare 
and her 18-hour-old foal were presented 
for treatment. The foal showed an extreme 


Dr. Crane is a general practitioner in Porterville, Calif. 
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icterus. The temperature was subnormal, 
the pulse weak, and respiration was shal- 
low. On abdominal palpation, there was 
obvious pain. Death occurred before treat- 
ment could be started. Necropsy revealed 
gross pathological changes similar to those 
occurring in calves suffering from lepto- 
spirosis. There was generalized icterus, 
hematuria, an abundance of serous fluid in 
the peritoneal cavity, petechiae in the kid- 
neys, and a dull, light-colored liver. The 
mare was treated for retention of the fetal 
membranes and responded satisfactorily. 

One week later, another mare foaled, 
apparently normally. However, in about 12 
hours the foal was dull, listless, and lying 
with its head extended, giving the appear- 
ance of a “sleeper.” Twice the owner had 
noticed it nursing, but without much vigor. 
Its temperature was 105.4 F., and it had a 
marked icterus, shallow respiration, and a 
thin beady pulse. 

Treatment consisted of polyotic® (4 
mg./lb.), intramuscularly, and 100 cc. of 
glucose (40%), intravenously. Twelve 
hours later, the foal was able to rise by 
itself and the polyotic therapy was re- 
peated. By 24 hours after initial treatment, 
improvement was marked, temperature 
101.2 F., appetite good, icterus subsiding, 
and the foal was quite lively. Glucose and 
polyotic were again administered. Recovery 
seemed complete. 


HERD HISTORY 


An effort to obtain a complete herd his- 
tory, as nearly as the owner could recall it, 
revealed the following: 

A mare aborted a 10'5-month fetus on 
March 12, 1954. Ten days later, a second 
mare foaled apparently normally but, when 
2 days old, the foal developed a progressive 
weakness, posterior paralysis, and died at 
1 week of age. 

On April 3, a third mare foaled normally. 
This foal developed a posterior weakness 
and incoordination when 4 days old, stag- 
gered around without treatment for two 
weeks, and finally seemed to recover. It 
was sold as a weanling. 

On April 14, a fourth mare foaled and 
both mare and foal died that day. 

The next mare foaled about the middle 
of May with no difficulty, and from then 
on the remaining 13 mares to foal did so 
in normal fashion. 

In 1955, this history was repeated in 
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much the same way. On February 10, mare 
1 aborted when about ten months pregnant. 
Four days later, mare 2 foaled normally, 
but both the mare and foal died a week 
later. Mare 3 foaled March 10, but the foal 
died within 24 hours. Mare 4 foaled March 
16, but her foal died when 48 hours old. 

Between March 16 and April 12, 2 mares 
had normal foals which remained healthy. 

In every instance, except one, these 
mares passed their fetal membranes, came 
into heat, and rebred normally. 


TREATMENT 


On the original call, April 12, 1955, blood 
samples were taken from the stallion and 
5 mares, including mares 1, 3, and 4. These 
and all subsequent specimens were sub- 


TABLE I—Test* for Leptospira Pomona in a Pony 
Herd, June, 1956. 


Test 

No. Animal result Age Remarks 
1 More Sus. 9 yr. Barren; vac. Jan., 1956 

2 Mare Neg. 6 yr. Vac. May, 1955, and Jan., 

1956; foaled March, 1956; 


agalactia. 
3 ‘Filly Neg. 3 yr. Vac. Jan., 1956; foaled June 
24, 1956 


4 Filly Neg. 2 yr. Not vac.; bred but not pregnant. 

5S Maret Neg. 15 yr. Vac. Jan., 1956; foaled May 7, 
1956; again pregnant. 

6 Colt Neg. 3 mo. Not vac.; no illness. 

7 Mare Sus. 14 yr. Aborted April, 1955; vac. May, 
1955, and Jan., 1956, foaled 


April, 1956. 
8 Maret Pos. 15 yr. Barren past 3 yr.; vac. Jan., 
1956. 


9 Mare Neg. 12 yr. Aborted Feb., 1955; vac. May, 
1955, and Jan., 1956; foaled 
March, 1956; again pregnant. 

10 Filly Neg. 2yr. Not vac. 

11 Mare* Pos. 10 yr. Vac. Jan., 1956; foaled March, 
1956; again pregnant. 

12. Maret Pos. 6 yr. Vac. Jan., 1956; foaled March, 
1956; again pregnant. 

13 Mare Pos. 16 yr. Vac. May, 1955; foaled June, 
1955; revac. Jan., 1956; due 
to foal Aug., 1956. 

14 Mare Neg. 18yr. Vac. May, 1955, and Jan., 
1956; barren last year; due 
to foal in Oct., 1956. 

15 Filly Neg. 3 mo. Not vac.; no illness. 

16 Maret Neg. 6yr. Vac. Jan., 1956; foaled April, 
1956; agalactia; again preg- 


17 Maret Neg. 4yr. Vac. Jan., 1956; foaled May, 
1956; agalactia; again preg- 
nant. 

18 Colt Neg. 2 mo. Dam agalactia; foal doing well 
on supplemental feeding. 

19 Mare Neg. 10 yr. Vac. May 1955; foaled June, 
1955; revac. Jan., 1956; 
foaled June, 1956. 


Summary of Table 1.—Of the 14 mares vaccinated in 
January, 1956, only 4 were positive and 2 suspicious five 
months later. Of 2 mares which aborted early in 1955; and 
were twice vaccinated since, 1 was negative and 1 sus- 
picious. 

*Serum plate (complement-fixation) test, using 1:40 as 
the critical dilution. Also checked by, and in agreement 
with, the agglutination-lysis test. 

#Not in herd at time of first vaccination, May, 1955. 
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mitted to a state diagnostic laboratory.* 
The samples taken from the stallion and 3 
mares were negative to the test for Lepto- 
spira pomona; only mares 1 and 3 were 
positive. 

On April 28, blood samples were taken 
again. The stallion and the two apparently 
normal mares were still negative, but mare 
4 was now positive. Two other mares that 
aborted (table 1) were not tested. 

It was then decided to vaccinate all the 
adult ponies in the herd, even though no 
information was available as to the vac- 
cine’s effectiveness in the equine species. 
Leptogen, in the dosage prescribed for 
cattle, was used on May 9, 1955, with no 
untoward reactions attributable to the bac- 
terin. The premises were given an indus- 
trious renovating. The reservoir and 
swampy areas were drained, and fresh 
water only was made available. 

The remaining 13 mares had normal 
foals, the first of which was born on May 
18. During the summer and fall of 1955, 
all the foals that had been sick but recov- 
ered were sold, as were mares 1, 3, and 4. 
In their place, 7 new pregnant mares were 
acquired. The new mares were not vacci- 
nated against leptospirosis. 

All went well until Jan. 10, 1956, when 1 
of the newly purchased mares became ill. 
Examination revealed a temperature of 
104.2 F. and icterus of the conjunctiva, 
sclera, buccal mucosa, and vaginal wall; 
also anorexia, extreme dullness, and de- 
pression. 

Treatment consisted of polyotic (2 
mg./lb.) intramuscularly and 1,000 cc. of 
dextrose (10%) in saline, intravenously. 
Impending abortion was suspected. Since 
the mare’s temperature was 101.6 F. on the 
following day and improvement was evi- 
dent, this treatment was repeated. The 
third day, examination with a vaginal 
speculum revealed a dilating cervix and a 
uterine discharge. Stilbestrol was admin- 
istered along with polyotic (2 mg./lb.) and 
500 cc. of saline solution. 

Abortion occurred during the night. The 
mare got out of the barn into a driving 
rainstorm and was found prostrate in a 
puddle of rainwater in the morning. She 
died without further treatment. Necropsy 
showed peritoneal changes much the same 
as those reported above for the foal. There 
was also pulmonary involvement. 


*The State Livestock Pathology Laboratory, Fresno, Calif. 


The remaining newly purchased mares 
and the fillies of breeding age were imme- 
diately vaccinated (Jan. 16, 1956) for lep- 
tospirosis, and the mares vaccinated the 


previous year were revaccinated. Thus, 
only the stallion and the mares of breeding 
age have been vaccinated. To date, there 
has been no recurrence of the problem. 


CONCLUSIONS 

Assuming that this herd problem is lep- 
tospirosis, it should be considered as one of 
the primary causes for abortion in the 
mare and postnatal infection in the foal. 

It would seem that vaccination is effec- 
tive in controlling the spread of this dis- 
ease. Of the 14 mares vaccinated on Jan. 
16, 1956, 11 have foaled, all normally, and 
their unvaccinated foals have remained 
normal. 

It would also seem that it is possible to 
successfully treat leptospirosis in the young 
foal. 

After this paper was submitted to the 
JOURNAL and returned with the reviewer's 
comments, it was decided to blood-test all 
the mares in the herd, as well as some of 
the foals, for leptospirosis. The results of 
the test on June 13, 1956, are shown (table 
3). 


Reviewer’s Comments 


Under the environmental conditions described, 
I doubt that leptospirosis could have existed for 
two years in such a small herd, as the disease 
should have become self-limiting long before. 

No laboratory studies were made, on any of 
the foals which died, to prove a diagnosis of lepto- 
spirosis. Since a disease in newborn foals, such as 
described here, has not previously been associated 
with equine leptospirosis, it seems necessary to 
base a diagnosis upon more than mere association 
with the presence of antibodies in the dams. 

Mare 4 foaled March 16 and her foal died at 
48 hours of age. If one assumes that this foal died 
of leptospirosis, it must have been infected in 
utero. Yet this mare was serologically negative on 
April 12. On April 28, when she was again tested, 
she was positive, which suggests that she was in- 
fected after foaling. It would have been interest- 
ing if the serological status of the foal which was 
treated and recovered had been determined. 

Part of the problem may have been attributable 
to leptospirosis, but I am inclined to think that 
more than one etiological factor was involved. 

I seriously doubt that the vaccine had any effect 
after the disease had existed in the herd for more 


than a year. 
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The Control and Treatment of Swine 
Leptospirosis During a Naturally 
Occurring Outbreak 


L. C. FERGUSON, D.V.M., Ph.D.; S. LOCOCO, B.S.; 
H. R. SMITH, D.V.M.; A. H. HAMDY, B.V.Sc., M.S. 


Wooster, Ohio 


The importance of swine leptospirosis as 
a cause of abortion or the birth of weak, 
unthrifty pigs has been stressed in a num- 
ber of recent papers.’-* This report deals 
with observations made on naturally occur- 
ring leptospirosis in a group of 29 bred 
gilts, together with a report of their treat- 
ment with antibiotics and the use of a 
Leptospira bacterin in attempts to prevent 
the spread of the disease to other swine in 
the herd. 


HISTORY 

On Feb. 7, 1956, gilt 49 was reported to be “off 
feed" and “humped up” in her back. The gilt 
returned to normal the following day. 

On February 15, gilt 114 was obviously ill and 
the herdsman called a veterinarian. The gilt’s tem- 
perature was 105.4 F., she was standing with her 
back arched, and her urine had a pronounced 
hemoglobin color. Anorexia and a general de- 
pressed attitude were apparent, The tentative diag- 
nosis was kidney infection and the gilt was given 
1.5 million units of penicillin and 1 Gm. of strep- 
tomycin. Within 48 hours, she appeared to be 
completely recovered. 

On February 20, gilt 49 aborted 7 dead pigs 
after 87 days of pregnancy and 13 days after she 
had been clinically ill. This abortion and the 
clinical syndrome in this gilt, and in gilt 114, 
suggested leptospirosis. An agglutination-lysis test 
on the blood serum of gilt 49 revealed antibodies 
at a titer of 1:6,400. 

Blood samples from the remaining 28 gilts were 
collected February 23 and were tested for lepto- 
spiral antibodies in an agglutination-lysis test. Of 
the 28 gilts, 18 were positive, with titers ranging 
from 1:400 to 1:25,600; 7 were negative; and 3 
were suspicious, with antibodies present in the 
1:10 dilution only. The diagnosis was confirmed 
on March 1 and 2 when viable leptospiras were 
demonstrated in the urine of 8 of 12 gilts ex- 
amined. Subsequently, Leptospira pomona was cul- 
tured from hamsters injected with urine from the 
infected gilts. 


From the Department of Veterinary Science, the Ohio 
Agricultural Experiment Station, Wooster. At present, Dr. 
Ferguson is with the Department of Microbiology and 
Public Health, Michigan State University, Ease Lansing. 

The authors acknowledge the assistance of Professor 
W. L. Robison, Dr. H. S. Teague, and Mr. G. W. Todd 
in parts of this work. 
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TREATMENT 


The gilts were separated by a temporary 
partition into two groups on March 2, By 
this date, gilt 94 had aborted and both she 
and gilt 49, the first gilt to abort, were 
placed in the group to be treated. The re- 
mainder of the animals were placed largely 
on the basis of equalizing the serological 
titers in the two groups; therefore, 3 nega- 
tive gilts were placed in the “treated” 
group and 4 in the control group. 

Chlortetracycline (aureomycin®*) was 
supplied to the “treated” group by thor- 
oughly mixing 16 lb. of aureofac-10” in 800 
lb. of the ration fed to the breeding sows. 
By calculation, this gave a concentration of 
400 Gm. of chlortetracycline per ton of 
feed. The 15 gilts were given the medicated 
feed free choice, and the 800 lb. lasted ten 
days, at which time the animals were re- 
turned to the regular ration. During the 
ten-day period of treatment, the 15 gilts 
consumed 160 Gm. of chlortetracycline, an 
average of just over 1 Gm. per animal per 
day. The blood levels of chlortetracycline 
were not determined on these animals but, 
in a previous experiment,‘ the same level 
of antibiotic in feed for fattening hogs 
produced levels of 0.28 to 0.51 gamma per 
milliliter of blood serum. 

By March 28, when another serological 
test was made, all of the animals had anti- 
bodies at a level of 1:1,600 or above, except 
gilts 196 and 320 which showed no lepto- 
spiral antibodies at a level greater than 
1:50. Presumably, these gilts were in the 
early stages of infection when treatment 
was started and the chlortetracycline pre- 
vented localization of the leptospiras. 

Blood samples were collected from all 
gilts about two months (May 7) following 
the treatment with chlortetracycline. The 
antibody titer of 7 of the 14 treated gilts 
had decreased to 1:200 or less, whereas 
only 3 of the untreated gilts had titers this 
low. These 10 animals were returned to the 
breeding herd. 

Leptospiras were demonstrated in the 
urine of 8 of the 14 untreated gilts one or 
more times during the period of observa- 
tion (table 1). 

Among the treated gilts, the urine of 7 
was examined prior to treatment and lep- 
tospiras were found in 4, whereas during 
the week after termination of treatment, 


*Aureomycin is produced by the American Cyanamid 
Co., Pearl River, N.Y. 
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the urine of 9 was negative on dark-field 
examination but a few living leptospiras 
were seen in the urine of gilt 307. About 
two months later (May 22), 5 urine samples 
were collected from the treated group and 
4 of these contained leptospiras. 


FARROWING RECORD 

Five normal litters were farrowed in the 
treated group as compared with two in the 
untreated gilts. At 1 week of age, the 
treated gilts had 34 pigs living while the 
untreated controls had only 16. Three gilts 
in each group did not farrow. This high 
proportion of “open” gilts may have been 
due, in part, to leptospirosis. Early fetal 
death and resorption, or unnoticed early 
abortion, may have accounted for some of 
these reproductive failures. 

The earliest of the 14 abortions occurred 
at 85, 87, and 91 days and the 11 others 
between 100 and 111 days of pregnancy. 


LEPTOSPIRA BACTERIN 
There were 57 bred sows or gilts and 10 
boars in the same herd, but penned sepa- 


TABLE |—Summary of Observations on Group of Bred Gilts Infected with Leptospira Pomona 


Gilt Titer* 
No. Feb. 23 
TREATED** 
6 25,600 
6,400 
19 6,400 
49 6,400 
94 25,600 
114 1,600 
131 0 
168 0 
174 0 
196 
238 6,400 
307 1,600 
320 10 
328 1,600 
390 6.400 
‘CONTROLS 
7 6,400 
10 6.400 
104 400 
6,400 
0 
0 
0 
10 
25.600 
1,600 
1,600 
6,400 
0 
1,600 


Mar. 2 Mar. 15 Mar. 20 


FERGUSON—Lococo—S MITH—-HAMDY 


Dark-field examination of urine 
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rately from the infected gilts. These ani- 
mals were all tested against L. pomona 
during the last week of February. Two 
boars, which had been purchased and added 
to the herd during the fall of 1955 just 
prior to the breeding season, reacted at a 
dilution of 1:25,600. All other animals were 
negative. 

On March 1, 1956, 54 of the animals were 
given 5 cc. of a Leptospira bacterin+t and 
11 animals were left as controls, 1 or more 
in each of the various pens. No local or 
general reactions were noticed following 
vaccination. 

Of the 54 vaccinated animals, 26 were 
tested with L. pomona on April 13, about 
six weeks after vaccination. Of the 26, 1 
unvaccinated and 2 vaccinated sows, in a 
pen adjoining that of the infected gilts and 
separated only by a woven wire fence, were 
positive at titers of 1:800 to 1:3,200. These 
animals apparently became infected be- 


tween the time of the first serological test 
Pitman-Moore Co., 


+Leptogen® is produced by the 


Indianapolis, Ind. 


Results of pregnancy 


No. dead No. living No pigs. 
1 week 


Titer 


May 22 May 7 pigs pigs 


Open 


Open 
st 


Open 
at 


Open 
Open 
3 


5 


1,600 
400 6 6 


*The titers are expressed as the reciprocal of the highest dilution which caused agglutination or lysis of 


per cent or more of the leptospiras 


#The exact number of aborted fetuses was not recorded; these figures are estimates 


**The 
2 (1 Gm./sow/day). 


““treated’’ group was given a ration containing aureomycin (400 Gm./ton) for 10 days starting March 


i - 200 6 6 

400 
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1,600 6 

i100 10 7 

100 10 9 
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7 
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3,200 

200 

: : 800 1 1 

+ 3,200 7 

+ + 3,200 6 ‘ 

400 1 1 1 

200 9 7 

200 Open - 

5° 
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and the time of vaccination. The other 9 
sows in this pen, and other sows and boars 
tested, had titers from less than 1:10 to a 
weak reaction in 1:100. Most of the vacci- 
nated animals had at least a trace of agglu- 
tination in the 1:10 dilution. 

At two and one-half months following 
vaccination, all of the vaccinated and con- 
trol animals were negative at the 1:10 
dilution of serum in the agglutination-lysis 
test, except the 3 which were previously 
shown to be infected. Of the 3, the 2 vacci- 
nated sows were probably recovering, as 
indicated by a reduction in titer to less 
than 1:800, while the unvaccinated control 
retained a titer of 1:3,200. 

DISCUSSION 

Leptospirosis was introduced into a herd 
of susceptible swine, presumably by 1 or 
possibly by 2 boars which were purchased 
from outside sources. They were kept in 
adjoining lots separated by a woven wire 
fence. On the first herd test, both of the 
boars were strongly positive and it was, 
therefore, impossible to determine whether 


both were infected when purchased or 
whether one became infected from the 
other. 


Not all of the sows bred by these boars 
were infected. However, there was serologi- 
sal evidence that 1 or a few of the gilts 
became infected at the time of breeding, 
and subsequently the infection spread 
through all 29 gilts in the one pen and 
from these to 3 sows in the adjoining pen. 
When first diagnosed in the herd, the dis- 
ease Was apparently at a highly communi- 
cable level, since probably half of the gilts 
were shedding leptospiras in the urine. 
Some of the urine samples contained num- 
bers of living leptospiras which approached 
that found in a laboratory culture. The 
urine from the various gilts ranged in pH 
from 7.0 to 8.2, making a suitable medium 
for the survival of the leptospiras. 

Oral treatment with chlortetracycline at 
the rate of approximately 1 Gm. per gilt 
per day, for a period of ten days, was not 
effective in completely eradicating the dis- 
ease. However, the incidence of kidney lo- 
calization was reduced and 7 of the 15 gilts 
were returned to the breeding herd as com- 
pared with only 3 of 14 in the control 
group. The treatment also appeared to re- 
duce the effect of L. pomona on the fetuses, 
since five normal litters were farrowed in 
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the treated groups compared with two in 
the control group. Had higher levels of the 
antibiotic been used, it is possible that the 
therapy would have been more effective. 

The Leptospira bacterin seemed to con- 
trol the spread of the infection in the brood 
sows, even though L. was present 
in the pen of 12 sows adjoining the in- 
fected gilts when the bacterin was sriven. 
Except for the 3 
fected at or near the time of vaccination, 
there has been no other evidence of infec- 
tion to date. 


pomona 


sows which became in- 


CONCLUSIONS 

Chlortetracycline, fed at a level of 400 
Gm, per ton of feed (1 Gm./sow day) did 
not satisfactorily eradicate the kidney car- 
rier state in the group of 15 gilts. The 
treatment was followed by a reduction in 
the rate of abortion and neonatal mortal- 
ity. 

The use of Leptospira bacterin apparent- 
ly controlled the spread of Leptospira po- 
mona in otherwise susceptible swine. 

Boars, or other swine, should not be 
added to a susceptible herd until found 
serologically negative to L. pomona after 
14 days of isolation. 
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Induced Leptospirosis in Swine.—Swine 
experimentally infected with Leptospira 
pomona in Australia developed few symp- 
toms, except abortions and dead or weak 
pigs when sows were infected at midpreg- 
nancy. The most common lesions were: in 
the fetuses and pigs, focal hepatitis and 
serous exudates in body cavities; in older 
pigs, interstitial nephritis. Serum titers 
were usually high in a few weeks and some 
remained high for at least a year. 


; 
3 
A 
‘ty 
x 
i 


266 Leir M. RINGEN AND 


A.V.M.A. 
SEPTEMBER 15, 1956 


FRANK K. BRACKEN 


Studies on Bovine Leptospirosis 

ll. The Effect of Various Levels 

of Tetracycline Hydrochloride on 
Bovine Leptospirosis 


LEIF M. RINGEN, Ph.D.; FRANK K. BRACKEN, D.V.M. 


Pullman, Washington 


At the present time, there is no known 
satisfactory treatment for bovine lepto- 
spirosis. A successful treatment should not 
only alleviate the clinical course of the 
disease but should also prevent the de- 
velopment of the carrier condition. Hall 
et al.’ reported that none of the antibiotics 
they used in the treatment of human lep- 
tospirosis was effective in changing the 
clinical course of the disease. Erdheim? 
reported that, although penicillin does not 
eliminate the carrier state in bovine lepto- 
spirosis, it will alleviate the clinical symp- 
toms if a high level is given early during 
the course of the disease. 

Bryan,*® using several different antibi- 
otics, both singly and in combination, re- 
ported no significant effect on the course 
of the disease. He used blood serum titers, 
based on agglutination-lysis tests, as his 
criterion for effectiveness. Mills‘ reported 
that he had used streptomycin on acute 
cases without any apparent success. How- 
ever, experiments by Ringen et al.° sug- 
gested that dihydrostreptomycin, but not 
low levels of terramycin,® could eliminate 
bovine leptospiruria. The following investi- 
gation was an attempt to determine the 
effect of various levels of tetracycline hy- 
drochloride on bovine leptospirosis. 

Also, little is known concerning the 
route of bovine infection with leptospiras. 
Baker and Little® postulated that cattle 
could be infected by having infective urine 
splashed into their nose or eyes or by 
standing in water which contained lepto- 
spiras. Burnstein and Baker’ found that 
swine could be infected through intranasal 
inoculation, but only 1 of 7 pigs became 
infected when the organisms were given 
orally. 
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The following experiments were carried 
out using various routes in an attempt 
to determine the natural route of infection 
which occurs under field conditions. 


EXPERIMENTAL METHODS 

The animals used were mainly yearling grade 
Herefords, negative to the agglutination-lysis test" 
four weeks prior to, and at the time of, exposure. 
Leptospira pomona was used as the antigen and 
for all blood serum titer determinations. 

The inoculum used for infecting the cattle con- 
sisted of L. pomona, either in cultural form, or in 
blood collected on the day of death of an experi- 
mentally infected calf, or in urine from a known 
case of bovine leptospiruria. 

The cattle were exposed either by a single inoc- 
ulation or once daily for five days. Animals which 
did not respond to the single dose were also 
given multiple exposures. The inoculum was either 
placed in the conjunctival sac, nebulized in a nos- 
tril, or the animal was given one and a half- to 
two-minute exposure by placing a foot in a bucket 
containing diluted urine, the foot having been 
shaved to insure minute openings in the skin. 

Infection was determined by thermal response 
and by rising blood serum titers. Leptospiruria 
was determined by daily dark field examination 
of the urine, together with weekly inoculations 
of urine into weanling guinea pigs which were 
then tested for rising blood serum titers.* 

After leptospiruria was demonstrated, the ani- 
mals were treated intramuscularly with tetracycline 
hydrochloride at levels of 1.0, 2.0, 2.5, or 5.0 mg. 
per pound of body weight once daily for five days. 


EXPERIMENTAL RESULTS 


Treatment was considered effective only 
if the leptospiruria was stopped during and 
after the administration of the antibiotic. 
For the 3 animals treated at the 5.0-mg. 
level and 2 at the 2.5-mg. level, there was 
no evidence of leptospiruria after treat- 
ment (table 1). However, leptospiruria was 
demonstrated for two weeks or longer in 
all 4 animals treated at the 2.0-mg. level 
and in 4 of 6 treated at the 1.0-mg. level 
and, in 3 of these, it continued for eight 
to 12 weeks, whereas the 4 control animals 
excreted demonstrable leptospiras in their 
urine for an average of 33 days, 3 for at 
least four weeks, and 1 for a minimum of 
seven weeks. 

Approximately one half of the animals 
required repeated exposures before they 
became infected by these routes (table 2). 
Four animals were not infected, even after 
multiple exposures; they developed no 
blood serum antibody titer. 

The only clinical response of these ex- 
perimental animals was thermal, and this 
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did not occur in all of them. The rectal 
temperature of some was determined every 
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TABLE 2—Infection Produced by Various Routes of 
Exposure of Leptospira Pomona 


12 hours and the actual peak would have Route of Inoculum 
been missed if the temperature had been Cateuse 
aily AOnjunctival $a 2/2¢s)* 2 3/5(s)” 
taken only once daily, the 36-hour  Nosrit 3/3(m) 
temperature curve for 1 animal went from Foor 
104.8 to 105.6 to 104.9 F. * Numerator animals infected; denominator ani- 

No signifi “ant difference in the rate of mals exposed; (s) single exposure; (m) = multiple ex- 

posures. 


infection, severity, or duration of lepto- 
spiruria could be observed when these 
cattle were exposed to L. pomona from 
artificial mediums or from acute or chronic 
cases of bovine leptospirosis. Bovine pas- 
sage did not seem to enhance the virulence 
of this organism for the experimental 
cattle. 
DISCUSSION 


It has been reported that infected cattle 
may excrete leptospiras in their urine for 
at least three months® but, usually, for 
only one to two months. Since one of the 
problems in the control of leptospirosis is 
the elimination of these carrier animals, 
this was attempted with various levels of 
tetracycline hydrochloride. There was no 
evidence of leptospiruria after treatment 
with the two higher levels but the lower 
levels of treatment may even have pro- 
longed the leptospiruria period, This be- 
comes significant, since a treated animal 
may show an apparent recovery but con- 
tinue to spread the spirochetes. 

The ease with which some animals be- 
come infected, while others require re- 
peated exposures, may partially explain 


>Animals not infected by one exposure became infected 
after multiple exposures (i.c., nostril, culture—3 of 5 by 
single, other 2 by multiple exposure). 

*Four animals could not be infected. 


how the infection is maintained in herds 
for long periods. Under range conditions, 
the infection probably spreads quite slowly 
but, when the animals are crowded to- 
gether and exposure is increased, explosive 
outbreaks may occur. Some animals prob- 
ably become infected by standing in in- 
fective water or by having infective urine 
splashed into the eyes or nostrils. These 
animals then start spreading the spiro- 
chetes. Some animals may have a degree of 
natural immunity, since 4 could not be 
infected. However, their first exposure may 
have immunized these animals. 


SUMMARY 

Cattle experimentally infected with Lep- 
tospira pomona were treated with different 
levels of tetracycline hydrochloride after 
leptospiruria had been demonstrated, The 
antibiotic was given once daily for five 
days at the rate of 1.0, 2.0, 2.5, or 5.0 mg. 
per pound of body weight. There was evi- 


TABLE I—The Effect of Various Levels of Tetracycline Hydrochloride on Bovine Leptospiruria 


Ani- ~ Weeks of leptospiruria ; 
Treat- mal 0 i 2 4 6 7 8 9 10 
ment No. DF* GP®DF GP DF GP DF GP DF GP DF GP DF GP DF GP DF GP DF GP DF GP DF GP DF GP 

158 —+ + + + + + - --—-- 

age DB + = = > 

100 + — — - +-- - - 

140 — £0 +0 « om - — - 

“641 — 8 48 — -- +f — - 

163 — — -@4@- - - + = - 

166 — + +9408 + = - - 

mg.¢ 122 — +9 — = 
*<=Dark field examination of urine: + = leptospiras observed; — no leptospiras observed. "Guinea pig 


inoculation of urine: + = rising titer; — = no demonstrable titer. ‘Milligrams of polyotic per pound of 


body weight given once daily for five days. *=—start of treatment. *No demonstrable leptospiruria for the 
next five weeks. ‘Leptospiras observed by dark field examination on the thirty-third day. 
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dence of leptospiruria after treatment in 
8 of 10 animals treated with the two lower 


levels but not in 5 animals treated with 
the two higher levels. 
Cattle were infected with L. pomona 


when relatively small numbers of this or- 
ganism were placed in the conjunctival sac, 
or were nebulized in a nostril, or when a 
shaved foot was held in a bucket of diluted 
urine for one and a half to two minutes. 
However, about half of the animals 
required repeated exposures before they be- 
came infected. 


one 


References 

"Hall, H. E., Hightower, J. A., Rivera, R. D., 
Byrne, R. J., Smadel, J. E., and Woodward, T. E.: 
Evaluation of Antibiotic Therapy in Human Lep- 
tospirosis. Ann. Int. Med., 35, (1951): 981. 

‘Erdheim, M., N.A.V. Forum: Bovine Lepto- 
spirosis. North Am. Vet., 34, (1953): 862. 

"Bryan, H. S.: Studies on Leptospirosis in Do- 
mestic Animals. V. Experimental Antibiotic Ther- 
apy in Chronic Bovine Leptospirosis. Vet. Med., 
50, (1955): 349. 

‘Mills, A. M.: Newer Treatments Employed in 
Cattle Practice. Vet. Med., 49, (1954): 57. 

*Ringen, L. M., Bracken, F. K., Kenzy, S. G., 
and Gillespie, R. W. H.: Studies on Bovine Lep- 
tospirosis. I. Some Effects of Dihydrostreptomycin 
and Terramycin on the Carrier Condition in Bovine 
Leptospirosis, J.A.V.M.A., 126, (1955): 272. 

“Baker, J. A., and Little, R. B.: Leptospirosis in 
Cattle. J. Exptl. Med., 88, (1948): 295. 

*Burnstein, T., and Baker, J. A.: Leptospirosis 
in Swine Caused by Leptospira Pomona. J. Infect. 
Dis., 94, (1954): 53. 

‘Rocky Mountain Laboratory, Leptospira Unit: 
Leptospirological Techniques. Circ. Letter, 1952. 

‘Sutherland, A. K., Simmons, G. C., and Kenny, 
G. C.: Bovine Leptospirosis, Austral. Vet. J., 25, 
(1949): 197. 


Effect of Aureomycin and Polyotic 


in an Outbreak of Leptospirosis 
of Swine 


J. A. HOWARTH, D.V.M., Ph.D. 
Davis, California 


Efforts directed toward the control of 
leptospirosis should include protection of 
susceptible animals and the elimination of 
the carrier state in infected animals. Per- 
sistence of leptospiras in the kidneys and 
their elimination in the urine are the main 
criteria of a carrier animal. Swine are 
considered a natural host or reservoir of 

From the School of Veterinary Medicine, University of 
California, Davis. 

*Aureomycin (chlortetracycline) and polyotic (tetracy- 


cline), Lederle Laboratories, Pearl River, N. Y 
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Leptospira pomona' and are, therefore, well 
suited for survival of the parasite. 

Streptomycin and aureomycin® were 
found? to be effective in clearing the uri- 
nary carrier state in hamsters and dogs 
infected with Leptospira canicola and Lep- 
tospira Using dark- 
field examination of urine as the criterion,* 
dihydrostreptomycin was also found to 
eliminate the L. pomona carrier state in 
cattle, but with terramycin®+ the urinary 
output of organisms was only reduced, not 
eliminated. Others® were unable to reduce, 
permanently, the antibody titers in cattle 
with L. infection by treatment 
with penicillin, streptomycin, aureomycin, 
terramycin, or bacitracin. No urine exami- 
nations were made. 

The following investigation was con- 
ducted in an attempt to evaluate the effect 
of polyotic®” and aurofac®-10** on the 
carrier state of L. infection of 
swine, 


icterohaemor rhagiae. 


pomona 


pomona 


MATERIALS AND METHODS 


Antibiotics.—Aurofac-10, containing 10 Gm. of 
aureomycin per pound in a soybean-citrus meal 
vehicle, was fed at the rate of 200 mg. of aureo- 
mycin per pound of grain ration (400 Gm./ton) 
free choice for 14 days. For pigs weighing 200 Ib., 
the average daily intake of medicated feed was 7.5 
Ib. Therefore, the approximate dosage of aureomy- 
cin was 7.5 mg. per pound of body weight daily. 

Polyotic was administered intramuscularly at a 
dosage of 3 mg. per pound of body weight for five 
days. 

Diagnostic Test Procedures.—Blood for sero- 
logical testing was drawn from the anterior vena 
cava. The serum was tested for leptospiral anti- 
bodies by the agglutination test, using formalized 
antigen.” 

Urine was collected in sterile beakers during the 
normal urination process. Kidney tissues were col- 
lected at the time of slaughter. 

Isolation of Leptospiras—A 10 per cent emul- 
sion in saline was made with kidney tissues. Using 
either kidney tissue emulsion or urine, 0.2 ml, was 
inoculated intraperitoneally into 1-day-old chicks. 
Seven days after inoculation, the chicks were bled 
from the heart and Schuffner’s medium was inoc- 
ulated with the blood. The cultures were incubated 
at 30 C. for 28 days, during which time they were 
examined for the presence of organisms. Usually, 
growth of leptospiras was evident within two 
wecks. Cultures were considered negative if no 
organisms could be detected by the end of the 28- 
day observation period. 

+Terramycin (oxytetracycline), 
Inc., Brooklyn, N. Y. 

**Aurofac-10 feed supplement, Fine Chemicals Division, 
American Cyanamid Co., Pearl River, N. Y 
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TABLE |—Pretreatment Antibody Titers of Leptospira 
Pomona and Leptospiral Isolations from Kidney Tis- 
sues of Fat Hogs 


L. pomona Leprospiral 


No. of titer isolations 
Pen Treatment hogs pretreatment at slaughter 
A Control 17 1:10,000 12 
6 1.1,000 0 
5 1:100 1 
B Aurotac-10 15 1:10,000 0 
200 mg. 
aureomycin 
ib 5 1:1,000 0 
of feed for 
14 days 3 1:100 0 
Cc Polyouc 12 1:10,000 0 
4 meg./lb. 
body wr 
im 4 1:1,000 0 
daily for 5 
davs ‘ 1:100 0 


EXPERIMENTAL PROCEDURE AND RESULTS 


Leptospirosis was suspected when abor- 
tions and the birth of dead pigs occurred 
in a well-cared-for herd of Brucella-free 
swine. Fifteen sows aborted or gave birth 
to dead pigs within a two-month period 
and serological studies revealed ascending 
titers to L. pomona in several pigs. Sero- 
logical studies of animals in the breeding 
herd and in the fattening lots revealed ex- 
tensive leptospiral infection (tables 1, 2). 

Since this herd comprised valuable blood- 
lines, control measures were directed 
toward elimination of the infection through 
the use of antibiotics, slaughtering only 
the less valuable animals. Therefore, the 
herd was divided roughly into two groups: 
one containing animals to be fattened and 
slaughtered as soon as possible; the other, 
the breeding herd, containing the animals 
with bloodlines which were to be preserved. 

Fattening Group.—Blood samples were 
taken from these animals which were then 
assigned to groups on the basis of serum 
antibodies for L. pomona (table 1). In pen 
A, 28 pigs received no treatment and were 
sent to slaughter in two weeks. Their kid- 
ney tissues, collected at slaughter, when 
inoculated into 1l-day-old chicks, resulted 


in isolations of leptospiras from 13 of the 
28. 

Pen B contained 23 pigs which were fed, 
free choice, with aurofac-10 to provide 200 
mg. of aureomycin per pound of ground, 
well-mixed grain ration, for 14 days. After 
an additional 14 days, these animals were 
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sent to slaughter irrespective of weight. 
No leptospiral organisms were isolated 
from kidney tissues. 

Pen C contained 20 pigs which received 
polyotic intramuscularly at the rate of 3.0 
mg. per pound of body weight each day for 
five days. When slaughtered, 14 days fol- 
lowing the end of treatment, no leptospiras 
were isolated from their kidney tissues. 

Breeding Group.—Of the 73 animals in 
the breeding herd, only 23 were selected as 
the nucleus for a new herd. They were 
chosen on the basis of bloodlines to be pre- 
served, and not on the basis of serological 
reaction (table 2). There was an additional 
group of potential replacements to which 
animals were added from time to time. The 
original 23 adults and the potential re- 
placements received the aurofac-10 treat- 
ment for 14 days. 

Three months following completion of 
this treatment, blood samples were taken 
from the 23 original animals and the 46 
replacements to determine the presence of 
L. pomona antibodies. The 46 replacements 
were all negative but varying levels of 
antibodies were present in 7 of the original 
23 swine (table 2). Urine was collected 
from the 7 and inoculated into 1-day-old 
chicks. Leptospiras were isolated from the 


TABLE 2—Antibody Titers of Leptospira Pomona in a 
Swine-Breeding Herd, Before and After Treatment 
with Aureomycin 


Pretreatment 3 months 8 mo. after 
Animal L. pomona post- initial 
(No.) titer treatment treatment 
$1 1:10,000 1:100° 1:10 
1-10 Negative 
88 1:100° Dead 
48 1:1,000 1:10' Negative 
1:100° 1:10 
69 1:10 Negative 
72 Negative Negative 
73 Negative Negative 
75 Negative Negative 
80 Negative Negative 
45 1:100 Negative Negative 
49 Negative Negative 
59 Negative Negative 
68 Negative Negative 
7” Negative Negative 
87 Negative Negative 
Boar Negative 
84 1:10 Negative Negative 
$2, 70, 71, 
78. 82 Negative 5 negative 5 negative 


'Re-treated following three-month test —200 mg. per 
pound of feed for 14 days. 
*Leptospiras isolated from urine. 
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urine of 1 boar which had a pretreatment 
titer of 1:100 and a three-month post- 
treatment titer of 1:1,000. All 7 reacting 
animals received another 14-day treatment 
with aurofac-10. The remainder of the herd 
was not treated because the infected boar 
was in isolation and was not being used for 
breeding. 

Eight months following the original 
mass treatment of the breeding herd, blood 
samples were taken from 22 of the original 
animals and 62 replacements and tested for 
L. pomona antibodies. Again, all replace- 
ments were negative but 2 of the original 
pigs reacted at the 1:10 dilution. One of 
these had reacted at 1:10,000 in the origi- 
nal test and at 1:100 at three months post- 
treatment; the second pig, at 1:1,000 and 
1:100. The boar from which organisms had 
been isolated was now negative. He was 
again tested about three months later, and 
no leptospiras were found by chick inocula- 
tion. 


DISCUSSION 


In this investigation, 1l-day-old chicks 
were used for recovery of leptospiras from 
kidney tissue and urine of swine. Lepto- 
spiras were isolated from kidney tissues of 
untreated pigs, but not from those treated 
orally with aureomycin or parenterally 
with polyotic. Probably because of recent 
therapy, leptospiral organisms were sup- 
pressed to a point where the usual isola- 
tion technique would not show their pres- 
ence. It is unlikely that residual antibiotic 
could have been responsible, since it has 
been shown’ that no antibiotic could be de- 
tected in the serum and tissues of chicks 
and pigs when the antibiotic was with- 
drawn from the ration for one or two days. 
In the present study, antibiotic had been 
withdrawn 14 days before slaughter. One 
isolation of the organism was made from 
urine of 1 pig which had received oral 
treatment with aureomycin. The minimal 
infective dose for guinea pigs is reported 
to be 750 leptospiras,* but no such informa- 
tion is available for chicks. It has been 
shown® that hamsters are more susceptible 
to leptospiras than are chicks. Preliminary 
studies (to be published) on the use of day- 
old chicks for the isolation and cultivation 
of leptospiras have shown that they are a 
suitable medium for this purpose. 

Control of leptospiral infection in a 
swine breeding herd may be determined 
by an over-all decline of circulating anti- 


J. A. HOWARTH 


J.A.V.M.A. 
SEPTEMBER 15, 1956 


bodies and the lack of antibody response in 
replacement animals. This serological herd 
check should be carried on over a considera- 
ble period of time. 

One important point to be clarified in the 
epizootiology of leptospirosis is the fre- 
quency of occurrence of the organism in 
the kidney tubules of animals not having 
demonstrable titers to Leptospira. In L. 
icterohaemorrhagiae infection of rats, the 
presence of organisms in kidneys has been 
demonstrated without circulating anti- 
bodies. Leptospira pomona has been iso- 
lated' from a pig that had no leptospiral 
antibodies. Therapy with an _ antibiotic 
could eliminate leptospiras from the liver, 
spleen, and interstitial kidney tissues with- 
out completely sterilizing the kidney tu- 
bules, with the result that the animal 
might lose all indications of blood titer 
but remain a carrier. 


SUMMARY 


From 28 pigs showing antibody titers of 
Leptospira pomona, ranging from 1:100 to 
1:10,000, 13 isolations of leptospiras were 
made from kidney tissues at slaughter. No 
leptospiras were recovered from kidney 
tissues of 20 fattening swine from the 
same herd which were treated with poly- 
otic® intramuscularly (3 mg./lb.), daily 
for five days, or from 23 treated with 
aureomycin® at a level of 200 mg. per 
pound of feed, free-choice for 14 days. 

Of 23 breeding swine, 18 showed pre- 
treatment titers of 1:10 to 1:10,000 three 
months after treatment with aureomycin, 
200 mg. per pound of feed for 14 days. 
Serological testing revealed antibody titers 
ranging from 1:10 to 1:1,000 in 7, and 
inoculation of urine from these into day-old 
chicks resulted in isolation of leptospiras 
from only 1. All reactors were re-treated. 
Eight months after the initial treatment, 
only 2 of the original 23 showed antibody 
titers. These had reacted at 1:10,000 and 
1:1,000 before treatment, both at 1:100 
three months later, and at 1:10 now. The 
animal with infective urine was negative 
eight and 11 months later. 

On the basis of the results presented, 
it appears that polyotic and aureomycin are 
effective in suppressing L. pomona infec- 
tion in swine. 
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Chemotherapy in Hamsters Chroni- 
cally Infected with Leptospira 
Canicola 
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E. H. BOHL, D.V.M., Ph.D. 
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The carrier state of the Leptospira- 
infected animal has become a problem of 
increasing importance. In animals infected 
with leptospiras, the organisms usually 
localize in the kidneys. They are elimi- 
nated in the urine of the carrier animals 
for a variable period. The transmission of 
the leptospiral disease to other animals, 
and to man, is through direct or indirect 
contact with the organism eliminated from 
carriers in this manner. Knowledge con- 
cerning the effective chemotherapy of the 
carrier animal would be of value in curbing 
the dissemination of this disease. For this 
reason, a number of commonly used chemo- 
therapeutic agents were evaluated for their 
leptospirocidal effect in hamsters chroni- 
cally infected with Leptospira canicola. 

Brunner and Meyer’? reported that 
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streptomycin and aureomycin®, in contrast 
to penicillin, are effective in killing L. 
canicola organisms localized in the kidneys 
of infected hamsters and dogs. 


MATERIALS AND METHODS 


Golden hamsters, 5 to 6 weeks of age, were in- 
oculated intraperitoneally with 0.2 ml. of Schiff- 
ner’'s medium containing heavy growth of L. 
canicola (K9 No. 14). These hamsters were treated 
with an intramuscular injection of 500 LU. of 
procaine penicillin G at 48 and 96 hours after 
inoculation. For use in this treatment, procaine 
penicillin G in oil with 2 per cent aluminum 
monostearate was diluted with sesame oil so that 
each 0.05 ml. was equal to 500 I.U. This procedure 
did not prevent localization of the leptospiras in 
the kidneys of infected hamsters, but it did prevent 
death of the hamsters during the acute phase of 
the disease.” 

At approximately three weeks postinoculation, 
the hamsters were separated, on the basis of 
weight, into groups and treatment was initiated. 
The route of administration, the treatment interval, 
and the course of treatment were dependent upon 
the particular agent tested. The agents for oral 
administration and intramuscular injection were 
diluted so that each dose was equal to 0.25 ml. 
and 0.05 ml., respectively. 

One week following the completed course of 
treatment, the hamsters in all groups were de- 
stroyed for necropsy. The kidneys from the animals 
were macerated in saline solution and a suspen- 
sion of the kidney was examined by dark-field 
microscopy for the presence of motile leptospiras. 
This dark-field microscopic examination was used 
to evaluate the effectiveness of the chemothera- 
peutic agents tested. 

Histological sections of kidney tissue from 
chronically infected hamsters were stained with 


Levaditi’s method.’ 
RESULTS 


Sulfathiazole, sulfapyridine, sulfametha- 
zine, and sulfaquinoxaline were ineffective 
in the treatment of the chronically in- 
fected hamsters. These drugs were admin- 
istered orally up to dosages of 2,000 mg. 
per kilogram of body weight daily, two 
doses per day,* for three days 

Bismuth arsphenamine sulfonate, sodium 
arsanilate, and phenothiazine, at the levels 
tested, were also ineffective in the treat- 
ment of this disease in hamsters. The 
maximum level of bismuth arsphenamine 
sulfonate tested was 25 mg. per kilogram, 
administered by two intramuscular injec- 
tions at a 48-hour interval. Sodium arsani- 
late was administered orally in amounts 
which caused the death of the treated ani- 


*See editorial comment at end of article. 
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mals with no therapeutic benefit. Pheno- 
thiazine administered orally for three days 
at a dosage of 2,000 mg. per kilogram 
daily had no effect on the leptospiral or- 
ganisms in the kidneys of infected ham- 
sters. 

Procaine penicillin G was also used in 
treatment of the chronically infected ani- 
mals. Penicillin administered by  intra- 
muscular injection at the rate of 500 and 
5,000 I.U. daily for three days had no 
therapeutic benefit. At the 5,000-unit 
dosage level 4 of the 5 hamsters died from 
what appeared to be a penicillin toxicity. 

The following agents were tested and 
appeared effective in killing Leptospira 
organisms localized in the kidneys of ham- 
sters: dihydrostreptomycin, oxytetracy- 


TABLE |—Effect of Various Antibiotics on the Carrier 
State of Leptospira Canicola in Hamsters 
Dihydrostreptomycin*® 
administered i. m.* 


Treatment Treatment Treatment 


No. of level interval duration Results** 
Hamsters (mg./kg./day) (hr.) (days) Pos. Neg. 
=? 40.0 24 3 0 6 

5 25.0 24 3 0 5 
7 20.0 24 3 0 7 
11 15.0 24 3 11 
17 10.0 24 3 il 6 
12 5.0 24 3 3 
Oxytetracycline* administered i.m. 
3 “60.0 24 3 0 3 
3 30.0 24 3 0 3 
4 15.0 24 3 1 3 
5 12.5 24 3 3 2 
5 6.25 24 3 3 2 
5 1.25 24 3 5 0 
5 10.0 Ss 3 0 5 
5 20.0 8 3 4 1 
5 10.0 xs 3 4 1 
Tetracycline* administered i.m. 
5 ~~ 60.0 24 3 0 5 
2 30.0 24 3 0 2 
3 15.0 24 3 3 0 
5 40.0 8 3 0 5 
5 20.0 8 3 3 2 
5 10.0 8 3 3 2 
Erythromycin* administered orally 
5 “130.0 8 3 5 
4 100.0 x 3 0 4 
5 50.0 8 3 4 1 
25.0 3 8 0 
Erythromycin* administered i.m. 
5 60.0 24 3 0 5 
4 30.0 24 2 2 
5 25.0 24 3 1 ot 
3 15.0 24 3 3 0 
2 10.0 24 3 2 0 
4 5.0 24 3 4 0 


| 


*Dihydrostreptomycin sulfate, Merck crystalline; oxytet- 
racycline. Pfizer crystalline terramycin HCl; tetracycline, 
Lederle polyotic HCI crystalline; erythromycin—oral, 
Abbort oral pediatric erythrocin; erythromycin—i.m., Ab- 
bort erythrocin lactobionate. 

¢+i.m. = administered intramuscularly. 

**Positive, indicates that motile leptospiras were seen 


upon dark-field examination of kidney suspensions. 
tFour died from unknown causes. 
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cline, tetracycline, and erythromycin. De- 
tailed information on the method of 
administration, dosage, and results are re- 
corded (table 1). Dihydrostreptomycin was 
more effective at a lower treatment level 
than any of the other agents. 

Examination of the histological kidney 
sections (stained with Levaditi’s method) 
which originated from infected untreated 
hamsters, revealed the localization of great 
masses of leptospiras in the lumen of the 
uriniferous tubules. More specifically, the 
localization appeared to be primarily in the 
proximal convoluted tubules. This assump- 
tion was made on the basis of the typical 
truncated pyramidal type of epithelium and 
the relatively small lumen size of the af- 
fected tubules. 

DISCUSSION 

Our results indicate that the localization 
of the Leptospira organisms in the kidneys 
of hamsters occurs primarily in the lumen 
of the proximal convoluted tubule. In this 
location, the organisms are not only bathed 
with glomerular filtrate, which can provide 
them with suitable nutrients, but it is also 
one of the few locations in the body where 
they can apparently escape the presence of 
circulating antibodies. The latter  state- 
ment, of course, assumes that in the normal 
nephron unit little, if any, protein antibody 
passes through the glomerulus. This in- 
formation is also of importance in the se- 
lection of an effective chemotherapeutic 
agent for the treatment of this disease 
since any agent, if it is to be effective, 
must become a component of the glomeru- 
lar urine in sufficient amounts to destroy 
the organism. 

One reason for testing the sulfonamides 
was that these agents are excreted by the 
process of glomerular filtration and would, 
therefore, be expected to come in direct 
contact with the leptospiras localized in 
the lumen of the proximal convoluted 
tubules. Our in vitro work, which is not 
included in this report, with these sulfona- 
mides revealed that they were not effective 
in killing leptospiras at what would be 
considered therapeutic levels. Both bismuth 
and arsenic compounds have been used 
effectively in the treatment of certain 
other spirochetal infections and both show 
a predilection for kidney tissue. In view 
of these facts, bismuth arsphenamine sul- 
fonate and sodium arsanilate were selected 
for investigation. Phenothiazine was also 
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tested since, following absorption, it is 
broken down in the liver to leukothional, a 
bactericidal substance, which is excreted 
by the urinary system.* 

The fact that penicillin is ineffective in 
the treatment of the chronically infected 
hamster may further substantiate the be- 
lief that this organism localizes in the 
proximal convoluted tubules of the kidneys 
of hamsters. Since 80 per cent of the circu- 
lating penicillin is excreted from the body 
by way of the distal portion of the urinary 
tubules,’ this antibiotic may not be present 
in the glomerular filtrate in sufficient 
amounts to destroy the organisms. 


SUMMARY 

The localization of Leptospira canicola 
in the kidneys of hamsters appears to be 
primarily in the lumen of the proximal 
convoluted tubule. The significance of this 
finding is discussed. 

The following agents were found ineffec- 
tive in killing L. canicola localized in the 
kidneys of hamsters: sulfathiazole, sulfa- 
pyridine, sulfamethazine, sulfaquinoxaline, 
bismuth arsphenamine sulfonate, sodium 
arsanilate, phenothiazine, and penicillin. 
In contrast, the following agents were ef- 
fective: dihydrostreptomycin, oxytetracy- 
cline, tetracycline, and erythromycin. 
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Editor’s Comments 

We wonder what would happen if large 
animals were given sulfonamides at this 
dosage rate, especially if they were affected 
with leptospirosis and presumably some 
nephrosis. At 2 Gm. per kilogram, or 2 
lb./1,000 Ib. twice daily, the dosage would 
be about 32 times the usual therapeutic 
rate. 

When asked if sulfonamides seemed in- 
jurious to the kidney in hamsters with lep- 
tospirosis the authors replied: 

The sulfonamides did not appear to be any 


more toxic—as judged by death—to the hamsters 
chronically infected with Leptospira canicola than 
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the controls, although we did not make a special 
point of checking this. It is reasonable to believe 
that with certain types of nephritis—such as acute 
glomerulonephritis where there would be a de- 
crease in urine output—sulfonamide crystallization 
in the kidneys would be more apt to occur. The 
hamsters in this study were suffering primarily 
with a chronic interstitial type of nephritis where 
polyuria, rather than oliguria, is present. 

Crystallization of sulfonamides in the kidneys 
is apt to occur in oliguria. In acute leptospirosis 
in cattle showing hemoglobinuria, acute nephritis 
is present and we would expect oliguria. In other 
words, it is my impression, that the toxicity of 
sulfonamides in nephritis would, to some extent, 
depend upon the type of nephritis. Oliguria and 
an acid urine facilitate the formation of sulfon- 
amide crystals in the kidneys. 

We did observe toxicity, in the form of hema- 
turia, in hamsters treated with sulfapyridine and 
sulfaquinoxaline. But this hematuria was observed 
both in the infected treated animals and in the 
noninfected treated (control) animals. 

Intra-Articular Use of Cortisones.—Hy- 
drocortisone acetate, used intra-articularly, 
may be of value in acute arthritis when 
the lameness is traumatic in origin and not 
due to faulty confirmation. Sound sup- 
portive measures must also be used. By 
relieving pain, the use of the joint is en- 
couraged and atrophy is minimized. Suc- 
cessful treatment of acute inflammation of 
a hip or hock joint in 4 horses by the in- 
jection of 125 mg. of the drug is reported. 
—C. S. Crane, D.V.M., Calif. Vet., June, 
1956. 


Antibiotics for Use in the Eye——Drugs 
are usually better absorbed by an inflamed 
than a noninflamed eye. Many drugs will 
not penetrate an intact cornea but almost 
all antibiotics will if the epithelium is 
abraded. Subconjunctival injections usually 
penetrate better than topical applications. 
Systemic administration is best if penetra- 
tion of the posterior segments of the eye 
is desired. 

For eye therapy, chloramphenicol is 
superior to other antibiotics regardless of 
the route of administration, penicillin is 
moderately effective, streptomycin is ef- 
fective in high doses, and the tetracyclines 
penetrate poorly. For topical use, poly- 
myxin, bacitracin, and neomycin are pre- 
ferred.—J.Am.M.A., July 7, 1956. 
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Prostatic Abscess in the Dog 


S. POLLOCK, D.V.M. 
South Orange, New Jersey 


The occurrence of prostatic abscess in 
the dog, as evidenced from the literature, 
appears rare and is “difficult and often im- 
possible to treat directly,” according to 
Schlotthauer.: However, articles on radio- 
graphic diagnosis and surgical management 
of the canine prostate®> indicate that such 
abscesses probably occur more commonly 
than realized. The successful treatment of 
a dog with a prostatic abscess, employing 
surgery combined with antibacterial chemo- 
therapy, is, therefore, reported. 


CASE REPORT 


On July 20, 1955, a 20-lb. mongrel Ter- 
rier, 9 years old, was presented for diag- 
nosis because of anorexia, resentment of 
handling, markedly dejected attitude, and 
disinclination to move. The insertion of a 
rectal thermometer apparently caused ex- 
cruciating pain. Rectal palpation revealed 


an enlarged prostate about 7 cm. in diam- 


Fig. I—A film of the hindquarters of the Terrier 
(lateral view) delineating extent of prostatic en- 
largement. 


eter, with a fluctuant point slightly to the 
right of the midline. Clinical findings were: 
temperature 105 F.; hemoglobin 12 Gm.; 
erythrocytes 6,400,000; leukocytes 23,000 
with stab cells 25 per cent, neutrophils 71 


Dr. Pollock is a small animal practitioner at South 
Orange, N. J. 

*Brand of nitrofurantoin or N-(5-nitro-2-furfurylidene) - 
1-amino-hydantoin. 

Grateful acknowledgement is made to Eaton Laboratories, 
Norwich, N. Y., for the supply of furadantin used in this 
study. 


Fig. 2—Pneumocystogram of the Terrier. 


per cent, lymphocytes 4 per cent; and non- 
protein nitrogen, 41 mg./100 cc. of blood. 
The urine was amber and slightly cloudy, 
with a pH of 6.5 and a specific gravity of 
1.025. It contained 4 plus albumin, no 
sugar, a few erythrocytes, a small number 
of pus cells, and many gram-negative 
bacilli. A scout film and a pneumocysto- 
gram confirmed the diagnosis of a markedly 
enlarged prostate (fig. 1 and 2). 

After four days’ hospitalization, during 
which 25 mg. of furadantin®* was given 
per os three times daily and 250 cc. amigen 
5 per cent (enzymic protein hydrolysate, 
Mead®) intravenously daily, the tempera- 
ture dropped to 102.5 F.; therefore, 
the prostatic abscess was drained. Under 
pentobarbital sodium anesthesia, the left in- 
dex finger was inserted to the point of 
greatest fluctuation, a sterile 10-cm. Licht- 
wicz antrum trocar with a 2-mm. lumen 
was inserted along the lower aspect of the 
left finger, through the rectal wall, and into 
the prostate (fig. 3), thereby releasing 150 
cc. of a thick, purulent exudate. To facili- 
tate elimination of the pus, the bladder was 
catheterized and inflated with 200 ce. of air. 

The exudate, collected as aseptically as 
possible, when cultured+ revealed the pres- 
ence of Escherichia coli, Proteus mirabilis, 
and Proteus vulgaris. In vitro tests showed 
these organisms to be resistant to the 
three broad-spectrum antibiotics of the 
tetracycline group, to erythromycin, peni- 
cillin, streptomycin, and bacitracin; only 
moderately sensitive to polymyxin, but 
highly sensitive to furadantin and chlo- 
ramphenicol. 

The day after paracentesis, the tempera- 
ture dropped to 100.4 F. and, for the first 
time in ten days, the animal ate voluntarily. 


#The Clinical Laboratory, Lincoln Park, Newark, N. J. 
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Supportive therapy consisted of 4 mg. of 
stilbestro] intramuscularly once weekly to 
induce involution of the prostate gland, 
and 50 mg. of furadantin daily for six 
days. When discharged, a week after 
paracentesis, the temperature was normal 
and the urine was acid, had a specific grav- 
ity of 1.018, 2 plus albumin, contained a 
few pus cells and erythrocytes, and had an 
occasional hyaline cast. The prostate was 
barely palpable per rectum, and the patient 
no longer resented such handling. 

A month later, the dog had gained 4 |b. 
and was in good condition. However, the 
urine still showed 1 plus albumin and a 
small number of pus cells, while many 
short, plump gram-negative rods were seen 
on microscopic examination of a stained 
smear of the sediment. The specific grav- 
ity was 1.024. The only medication was 
stilbestrol (4 mg.) injected intramuscu- 
larly weekly, since estrogen in small doses 
is believed to depress androgen secretion 
causing the prostate to atrophy.® The 
prostate returned to an apparently normal 
state. When examined a year later, the 
animal was in good health with no signs 
of recurrence. 


DISCUSSION 

In this animal, surgical drainage was 
made through the rectum because this ap- 
proach afforded easy access to the point 
of greatest fluctuation. When the abscessed 
prostate projects into the abdomen and is 
not rectally palpable, the laparotomy ap- 
proach? is indicated. 

It is unfortunate that preoperative blood 
cultures and sensitivity studies on the 
causative organism were not made prior to 
the paracentesis; however, almost all cases 
of prostatitis in the dog are considered as 
nonspecific infections.** Instead, a broad- 
spectrum antimicrobial agent was admin- 
istered with the hope of lowering the 
invasiveness of the organism and render- 
ing the patient a better operative risk. 
Fortunately, the sensitivity studies proved 
furadantin to be an excellent choice, spe- 
cific against the organisms cultured from 
the exudate. 

Furadantin is a synthetic antibacterial 
nitrofuran, highly effective on both gram- 
positive and gram-negative bacteria.’ It is 
administered orally, excreted in the urine 
at a high concentration, and extensively 
used in human medicine in the treatment 
of genitourinary infections. While the suc- 
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Fig. 3—Pneumocystogram of the Terrier with trocar 
in prostate. 


cessful use of this drug on acute and 
chronic prostatitis in man been 
reported both in this country*® and 


abroad,'’:*! we believe this to be the first 
published report of its use in canine pro- 
statitis. Dogs generally tolerate well 2 to 
4 mg. of the drug per pound of body 
weight. 
SUMMARY 

Success in treating a prostatic abscess 
in a dog by paracentesis per rectum, fol- 
lowed by specific antibacterial treatment 
with furadantin, is reported. 
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Osteogenic Sarcoma, of the Tibia in a 
Dog—Favorable Response Following 
Amputation 


EUGENE B. INGMAND, D.V.M. 
Red Oak, Iowa 


Osteogenic sarcomas exhibiting rapid 
metastasis and fatal outcome have recently 
been reported.'? This condition has also 
been adequately described. The purpose of 
this report is to record one case in a dog 
that has remained well for more than a 
year after amputation of the affected part. 


CASE REPORT 


A male Boston Terrier, 4 years old, 
favoring its right hindleg, was first taken 
to a veterinarian in October, 1954. Exami- 
nation revealed marked soreness in the area 
of the hock joint. It was considered as a 


possible strain or trauma and appropriate 
therapy was instituted. The dog continued 
to favor the leg, pain persisted, and in 
about three weeks a small circumscribed. 
firm enlargement appeared on the anterior 
surface of the distal extremity of the tibia. 
This protuberance continued to enlarge, 
the pain became more intense, and in the 


Dr. Ingmand is a small animal practitioner in Red 
Oak, Iowa. 

The author expresses his appreciation to Dr. W. S. 
Monlux, Iowa Veterinary Medical Diagnostic Laboratory, 
Ames, for the tissue pathology work, and to Dr. Paul C. 
Bennett, supervisor of the laboratory, for preparation of 


the photomicrographs. 
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early part of December, 1954, the animal 
was referred to the writer for diagnosis. 
A radiograph suggested a tentative diag- 
nosis of an osteosarcoma with an unfavora- 
ble prognosis. Both euthanasia and amputa- 
tion of the affected leg were discussed with 
the owner. 

The dog was returned on Jan. 3, 1955, 
with a request for an amputation, The 
initial blood examination prior to surgery 
revealed the following: hemoglobin, 16 
Gm./100 ce.; r.b.c., 7.8 million per cubic 
millimeter; w.b.c. 6,360 per cubic milli- 
meter; differential count within normal 
limits; and sedimentation rate, 32 mm./60 
minutes. 

Two days later, the affected leg was am- 
putated at the stifle joint. The specimen, 
submitted to the Iowa Veterinary Diag- 
nostic Laboratory, was diagnosed as an 
osteogenic sarcoma (fig. 1, 2). 

Because a tourniquet and numerous liga- 


Fig. !—Microphotograph 
of section of tumor tissue 
from a dog showing the ar- 
rangements of cells. Notice 
the presence of bone at 
the bottom of the photo- 
graph. Hematoxylin and 
eosin. x 100. 


tures were used during the operation, there 
was almost no loss of blood. (This is men- 
tioned solely for the reason that the hemo- 
globin level continued to decline for a time 
following surgery.) 

Postoperative treatment consisted of 
antibiotics and vitamins administered in- 
tramuscularly for seven days, and daily 
dressing of the stump wound. On Jan. 17, 
1955, the hemoglobin was 12 Gm./100 ml. 
and the r.b.c. count was 6.8 million per 
cubic millimeter. Administration of one 
ferritrinsic*® tablet, three times daily, was 


*Ferritrinsic (the Upjohn Co., Kalamazoo, Mich.). 
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Fig. 2—High power of 
same section of tumor 


tissue as shown in figure wr! 
1. Note bone at right. x ee . « 
450. 


started and continued for three weeks. 
During this period, the animal remained 
alert, ate well, and lost only 1% Ib. of 
weight. The dog was discharged the eighth 
day following surgery. Another blood ex- 
amination made a week later revealed the 
hemoglobin to be 10.1 Gm./100 cc., but the 
sedimentation rate was reduced to 2 
mm. /60 minutes. 

On Jan. 16, 1956, a little more than a 
year after the amputation, the dog was 
again examined and found to be in excel- 
lent health. At this time, a blood examina- 
tion showed: hemoglobin, 19 Gm./100 cc.; 
r.b.c., 9,080,000 per cubic millimeter; w.b.c., 
9,440 per cubic millimeter; differential 
count within normal limits; and the sedi- 
mentation rate, 1 mm./60 minutes. 


CONCLUSION 


No radiographs were taken of the lungs 
or abdominal organs, but it is believed that 
if metastasis had occurred, or was occur- 
ring, suggestive changes would have been 
noticed in the hemogram. Twelve months 
later, the dog was in excellent health; but 
it must be kept in mind, as suggested by 
the pathologist,* that metastasis of this 
type of neoplasm is often a slow process. 
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Radioactive-Contaminated Wounds.— 
Treatment of wounds contaminated with 
radioactive material may involve the exci- 
sion of otherwise viable tissues and the 
judicious intravenous use of zirconium 
citrate and edathamil calcium disodium to 
minimize the retention of potentially toxic 
radioelements.—J.Am.M.A., Mey 12, 1956. 


Pantothenic Acid 
An insufficiency of pantothenic acid may 
prevent reproduction. Gilts fed at levels of 
1.5, 5.9, 12.5, and 19.1 mg. per kilogram of 
an otherwise adequate ration, showed signs 
of deficiency and none produced litters on 
the lowest level. At the other levels, there 
was no difference in the birth weights or 
number of pigs per litter, but pigs from 
gilts on the 5.9-mg. level developed inco- 
ordination, tremors, and intestinal bleeding 
shortly after birth. The milk from gilts on 
this level contained about half as much 
pantothenic acid as at the higher levels. 
Gilts on the 1.5 mg. level developed a 
hemorrhagic diarrhea and “goose-stepping” 
after nine to 16 weeks. Several on the 5.9- 
mg. level developed spastic movements of 
the hindlegs. The 12.5-mg. level apparently 
was adequate.—Nutr, Rev., May, 1956. 
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Clinical Data 


Acute Vegetative Endocarditis in the Dog and Cat 
CLYDE L. SHOUSE, D.V.M., and HANS MEIER, D.V.M. 


Boston, Massachusetts 


A STUDY OF vegetative valvular endocar- 
ditis in dogs and cats, carried out at the 
Angell Memorial Animal Hospital, indicates 
that this is a condition of considerable im- 
portance, both clinically and pathologically. 
It also suggests that this disease-complex 
occurs more often in small animals than has 
been previously realized. Of 40 cases (27 
dogs, 13 cats) thoroughly studied at ne- 
cropsy, the diagnosis had been tentatively 
made before death in 15. It is probable 
that many more cases have gone unrecog- 
nized both in the hospital and in the out- 
patient clinic. It seems of value to focus 
attention on criteria for diagnosis and for 
proper treatment. This is possible only 
when the disease is recognized early in its 
development, and when the etiological fac- 
tors, clinical course, and possible complica- 
tions are understood. 

On the basis of this study, it would ap- 
pear that the syndrome resulting from 
vegetative valvular endocarditis is rather 
clear cut. Although the primary endocar- 
ditis may not always be clearly recogniz- 
able, the complications associated with 
embolism of the heart and arteries, paren- 
chymatous organs, and skeletal muscle pro- 
duce a characteristic clinical picture. An 
owner’s history, the clinical examination, or 
a thorough search at necropsy usually pro- 
vides a clue as to the site of focal infection. 
With regard to etiology and duration of 
the disease, as compared with the counter- 
part in man, it must be classified as acute 
vegetative valvular endocarditis. 


SYNOPSIS OF THE DISEASE IN MAN 


Valvular endocarditis of bacterial origin is a 
common disease in man and is characterized by 
the presence of septic thrombi (vegetations) on the 
valves of the heart. Its incidence depends some- 
what on that of rheumatic heart disease, of which 
it usually is a complication.’ The disease is termed 
acute or subacute depending on its duration, the 
subacute form being more common. The acute 
cases are almost always due to pyogenic organ- 
isms, the subacute cases to bacteria of relatively 
low virulence. In the majority of cases, the causa- 


Dr. Shouse interned at Angell Memorial Animal Hospi- 
tal and is now located in Natick, Mass. Dr. Meier is an 
acting pathologist at Angell Memorial Animal Hospital, 
Boston, Mass. 


tive organisms in man are nonhemolytic strepto- 
cocci of either the alpha (viridans) or gamma (an- 
hemolyticus) variety. However, a great number of 
other microorganisms including staphylococci, 
corynebacteria, and Escherichia produce the dis- 
ease. 

Before the introduction of antibiotics, bacterial 
endocarditis was usually fatal. However, with the 
use of these drugs, particularly of penicillin and 
streptomycin, recoveries may be expected to three 
fourths of the patients in which the diagnosis is 
made early. 


EXPERIMENTAL ENDOCARDITIS 


Much uncertainty prevails as to the genesis of 
the disease in both man and animals. Endocarditis 
has been produced experimentally in dogs and 
rabbits by a great variety of procedures and bac- 
terial organisms. The methods were usually of one 
of two types: (1) mechanical injury of the valvular 
endocardium with subsequent intravenous injec- 
tion of virulent bacteria,’ and (2) preliminary in- 
jection of predisposing substances followed by in- 
jection of organisms.’ 

Valvular injury or production of an “allergic 
state” by injection of foreign protein was claimed 
to be a necessary prerequisite.”* However, posi- 
tive results have also been obtained simply by pro- 
duction of an infectious focus or by multiple or 
even single intravenous injections of bacteria in 
healthy animals.” It seems, therefore, that endo- 
cardial infection does not depend upon prior 
valvular damage"*; however, it is probable that 
clumps of bacteria, not single ones, cause the in- 
fection.’ Furthermore, the evidence suggests that 
endocarditis may develop under natural conditions 
after a focal infection or infectious disease of 
even short duration.” 

As to the mechanism of valvular infection, it is 
currently believed to be due to direct bacterial im- 
plantation into the valves from the blood stream,” 
to bacterial embolism in valve capillaries,” or to 
valvular edema following myocarditis with sec- 
ondary endothelial damage.** 

In dogs, nonhemolytic (viridans) and hemolytic 
streptococci and Aerobacter aerogenes were suc- 
cessfully used to produce endocarditis. Pre-exist- 
ing cardiac lesions, such as congenital defect or 
chronic valvular endocarditis, were stated to be 
predisposing to bacterial endocarditis." In a group 
of dogs, 61 per cent developed endocarditis with 
repeated intravenous injections of bacteria isolated 
from focal infections in human beings, such as 
otitis media and pharyngitis.’ Injections of suscep- 
tible dogs with hemolytic streptococci isolated 
from dogs with pneumonia produced bacterial 
endocarditis in 40 per cent of the attempts—many 
after one intravenous injection, others only after 
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repeated injections.” From these experiments, it 
was concluded that virulent strains of bacteria 
isolated from the same species more easily produce 
disease than those isolated from another species 
(man).” 


SPONTANEOUS VEGETATIVE VALVULAR 
ENDOCARDITIS IN ANIMALS 


Reports of spontaneous endocarditis are 
scanty except in swine, in which vegetative 
valvular endocarditis is a well-known com- 
plication of erysipelas. 

It is not uncommon in cattle following 
liver abscesses; some cases have possibly 
been related to three-day “stiff sickness.’’” 
Subacute bacterial endocarditis with pulmo- 
nary embolism associated with Shigella 
equirulis infection was found in a horse."* 
Observed in dogs more frequently than in 
large animals, it is usually secondary to 
pyemic and septicemic conditions.'* Reports 
of 2 cases in dogs, with subsequent coro- 
nary embolism, were recently published, In 
1 dog, all three aortic cusps were affected 
and in the other, one of the mitral valves'® 
was affected. Arterial embolism, associated 
with a variety of heart lesions, has recently 
been described in 11 cats and was found to 
be an important cause of limb paralysis in 
this 


CASE REPORTS 


Forty animals with endocarditis that 
came to necropsy at the Angell Memorial 
Animal Hospital constitute the material for 
this study. These have been summarized in 
tabular form (tables 1, 2). 

CLINICAL FEATURES 

The clinical data were recorded by var- 
ious clinicians, and it is probable that many 
details were overlooked or omitted. In spite 
of these shortcomings, a clear picture of 
the syndrome emerged. The disease is char- 
acterized by signs of (1) infection, (2) em- 
bolism, and (3) cardiac impairment. 

General Symptoms.—General symptoms 
result from septicemia, Fever, either remit- 
tent or sustained, is an almost constant fea- 
ture. In 29 animals for which temperatures 
were recorded, 17 had temperatures of 103 
F. or above. Many of the afebrile animals 
were near terminus. Extreme weakness, 
fatigability, depression, anorexia, and ane- 
mia resulted from fever and toxemia. If 
the causative organism is of the hemolytic 
type, excessive hemolysis may bring about 
anemia, icterus, and hemoglobinuria. 


Because of the prominence of systemic 
or local manifestations, as with severe bron- 
chopneumonia, pyometra, distemper, or lep- 
tospirosis, the endocarditis may appear 
merely incidental; however, it may be the 
immediate cause of death. A small local in- 
fection, such as an abscess or dental dis- 
ease, may produce the clinical picture alone. 
Since a focal infection may have cleared 
up at the time of examination, an accurate 
case history is important. The owner may 
know of the animal having a tooth ex- 
tracted or an abscess drained and this may 
suggest the diagnosis, since vegetative en- 
docarditis often follows such surgical pro- 
cedures. 

Blood findings are of great significance. 
In most affected animals there was moder- 
ate or pronounced leukocytosis, with neu- 
trophilia. Leukopenia, however, occurred in 
some instances of overwhelming septicemia. 
Differential counts often revealed a “shift 
to the left,” with occurrence of young cells, 
such as myelocytes and even myeloblasts, in 
the peripheral blood. The sedimentation 
rate was usually accelerated. The platelets 
were normal in number, sometimes with 
giant forms. In 1 animal, severe thrombo- 
cytopenia resulted in hemorrhagic purpura. 
Blood cultures may supply a clue to the type 
of organism. 

Vascular Symptoms.—Vascular symp- 
toms resulting from peripheral embolism 
are significant for diagnosis. Embolism in 
23 animals caused severe pain and shock. 
In 11 animals sudden leg tenderness, sag- 
ging gait, or intermittent paraplegia or 
paralysis followed partial or total occlusion 
of the posterior aorta, femoral, or brachial 
arteries. A “saddle” thrombus at the aortic 
bifurcation will cause pain, weakness, cold- 
ness, and loss of reflexes and pulsation, us- 
ually in both legs, in contrast to the unilat- 
eral effects of lodgement in an iliac or fe- 
moral artery. With complete occlusion of an 
artery, muscular atrophy occurs. One dog 
with a paralyzed and gangrenous limb, 
from a femoral occlusion of a month’s dura- 
tion, chewed the leg to shreds. 

Sudden posterior weakness and lumbar 
tenderness were often caused by radiation 
of pain from renal infarcts. Such infarc- 
tion was extremely frequent, causing albu- 
minuria, cast formation, occasionally he- 
maturia, and low specific gravity. Acute 
uremia developed in some cases, resulting 
in a misleading suggestion of leptospirosis. 
Embolism of the spleen occurred many 


sex 
(1) 
Shepherd 
5 yr. 
male 


Collie 


Terrier 
10 yr. 
male 


©) 
Terrier 
8 yr. 
female 
(6) 
Setter 
13 yr. 
male 
(7) 
Setter 
13 yr. 
male 
(8) 
Collie 
14 yr. 
female 


(9) 
Spitz 
12 yr. 
temale 


Terrier 
7 yr. 
female 


(12) 
Shepherd 
8 yr. 
male 


TABLE |—Clinical and Pathological Findings in 27 Dogs with Acute Vegetative Valvular Endocarditis 


Course 
Died 3 
days after 
tumor 
removal. 
Dead on 
arrival. 


Died 4 days 
after splen- 
ectomy. 


Destroyed | 
day after 
entry. 


Died 1 day 
after tooth 
extraction. 


Destroyed 2 
days after 
entry. 


Destroyed 2 
days after 
entry. 


Destroyed 4 
days after 
entry. 


Destroyed on 
entry. 


Died 1 day 
after entry. 


Destroyed (3 
month's treat- 


ment unsuccess- 


ful). 


Died 6 days 
after entry. 


History 


Occasional bite 
wound and 
abscesses. 


Sudden death 
preceded by 
attack of 
coughing and 
gagging. 
Laparotomy for 


‘acute abdomen,” 


bullet removed 


from lung | mo. 


before. 
Sudden 
posterior 
paralysis. 


Painful mastica- 
tion, wt. loss, 
thirst, polyuria 


over long period. 


Respiratory dis- 
tress (2 days). 


Intermittent vom- 


iting and wrt. 
loss (1 mo.). 


\norexia, depres- 


sion, thirst, 
polyuria, hind- 


quarter weakness 


(3 days). 
Sudden r. rear 
paralysis, self 
mutilation. 


Anorexia, temp. 
103 F 
of neck and 
brisket 

(1 mo. ago). 


Lethargy. pyrexia, 


wrt. loss, and 


anorexia (3 mo.); 


under constant 
antibiotic 
treatment. 


Anorexia, thirst, 


weakness, faint- 
ing spells, and 


intermittent lame- 


ness of all legs 
(1 wk.). 


. tenderness 


Clinical data 


Temp. 103.8 F., 
active, alert. 


Persist ont tever 
103-105 
(3 wk.), pain 


(upper abdomen). 


temp. 109.5 F., 
paraplegia, 

lack of femoral 
pulses. 


temp. 101 F., 
severe dental 
disease. 


Emaciated, de- 
hydrated, weak. 


Heart bruit. 
pallor. 


temp. 104.3 F., 
heart bruit, 
pallor. 


Temp. 109.2 F., 
lack of r. fem 
pulse, gangrene 
(r. rear muscu- 
lature), heart 
bruit, dental 
disease. 


Temp. 105 F., 
heart bruit, 
hindleg lame- 
ness, depressed, 
uremic breath 


Temp. 104.8 F., 
pallor. pharyn- 
gitis, weak, 
depressed, 
emaciated. 


Temp. 106 F., 
heart bruit, 
dyspnea, hind- 
quarter weak- 
ness. 


Laboratory 
data* 


None. 


None. 


w.b.c. 14,508, 
Het. 38; 

sed. 1.45/30, 
52/60. 


w.b.c. 18,700, 
Her. 55, sed. 
r. 0/30, 0/60; 
urine: sp. gr. 
1,011, alb. 2 
b.u.n. 45.5, 
creat. 4.0. 


None. 


w.b.c. 19,300, 
Hb. 14, b.u.n 
28; urine: sp.gr. 
1.013, alb. 2+. 
w.b.c. 34,500, 


Hb. 14, b.u.n. 17 
urine: 


creat. 2.1; 


sp.gr. 1.035. 


None. 


w.b.c. 74,000, 


Het. 45, Hb. 15, 
30, 7/60, 
b.u.n. 73.5, creat 
1.6; urine: sp. gr. 


sed.r. 2 


1.015, alb. 3+. 


Dec. 30: w.b.c. 
4,300; Jan. 21: 
w.b.c. 16,300, 
Hb. 14.1, 

Het. 41, sed.r 


2/30, 12/60, urine: 


sp. gr. 1.038, 
alb. 3+; 

Mar. 25: 
w.b.c. 6,050, 
b.u.n. 5.6. 

Mar. 21: w.b.c. 
42,700, Hb. 
16.1, sed.r. 


1/30, 2/60, Het. 


47, b.u.n. 16.3, 
creat. 2; urine: 
sp. gr. 1.006, 
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. dilatation, 


Necropsy 

findings 
Intlamed roughened mitral valve, 
valvular and myocardial edema, 


acute and chronic pancreatitis. 


myocardi- 
suppura- 


A.V.E. (aortic V.); 
us, cardiac dilatation, 
tive pneumonia. 


valves); 
pulmon- 


A.V.E. (ef. & LAV 
hypostatic pneumonia, 
ary abscess. 


A.V.E. (mitral V.); focal myo- 
carditis and nephritis, muscle in- 
farct (thigh). 


Healing vegetations (aortic V.); 
fibrinous epicarditis, chronic pan- 
creatitis 


A.V.E. (mitral V.); myocardial 
degeneration and edema, myo- 
carditis, cardiac dilatation. 


(mitral V.); thrombosis 
A.); cardiac dilatation, 
edema, focal nephri- 


A.V.E. 
(coronary 
pulmonary 
ts. 

A.V.E. AV 


liver 


valve); cardiac 


abscess. 


thrombosis 
rear 


(mitral V.); 
A.); gangrene (r 
leg); focal nephritis. 


thrombosis 
4.); renal 
enteritss, 


(aortic V.); 
mesenteric 
gangrenous 


A.V.E. 
(coronary, 
infarcts; 

perionius 


Heart (not examined); thrombo- 
embolic foci (stomach muscula- 
ture); acute gastritis, focal neph- 
ritis, hepatitis, pneumonitis. 


A.V.E. & 1. AV valves); 
myodegeneration, pulmonary and 
renal infarcts. 


Possible 


primary 
tocus of 
infection 


Multiple 
wounds 
and 
abscesses. 


Distemper 
pneumonia. 


Pul- 
monary 
abscess. 


None 
deter- 


mined. 


Dental 
disease. 


None 
deter- 


mined. 


None 
deter- 
mined. 


Liver 
abscess. 


Dental 
disease 


None 
deter- 
mined. 


Breed, 
ae 2 yr. 
male 
Spuz 
male 
(4) 
| | 
Boxer deter- 
2 mined. 
yr. 
male 
Pharyn- 
gitis. 
alb. 1+; 
Mar. 24: w.b.c. 
59,300. 
> 


Breed, 
age, 
sex 
Collie 


TABLE | 
Course History 
Destroyed on Sudden 
entry. paraplegia and 
hematuria. 


9 yr. 
female 


Spitz 
6 yr 
female 
17) 
Boston 
Terrier 
6 yr. 
male 
tis), 
Chow 
11 yr. 
male 
(19) 
English 
Setter 
15 yr. 
female 
ao 
Cocker 
Spaniel 
12 yr. 
mate 


«2)') 
Co-ker 
Spaniel 
12 ye. 
male 


(22) 
Cocker 
Spaniel 
13 yr. 
male 


Spitz 
18 ye. 
female 


Weimar- 


~ Died 1 day 


Prostatic abscess 
drained 3 wk.; 
now a fistula 
(inguinal region). 


Died under 
anesthesia 


Died 5 days 
itter entry. 


Lethargy, anor- 
exia, dyspnea, 
diarrhea, and 
hematuria (3 da.). 


Died 6 days 
atter entry. 


Whelped 1 week 
before (3 dead 
pups), anorexia, 
depression, thirst 
Anorexia, de 
pression, and 
vomiting (3 days). 


Died 
ateer 


days 
entry. 


Died 2 days Anorexia, vomit- 


after entry. ing, weakness, 
thirst (1 wk.). 
Died 3 days Urinary incon- 


tinence and 
eczema (1 yr.). 


after entry 


Fainting spells, 
thirst, 

swelling of 
abdomen (6 mo.). 


after entry. 


~ Sudden onset of 
tarry stools and 
depression. 


Died 9 days 
atter entry. 


Coughing, lame, 
and depressed 
(2 wk.). 


Died 1 day 
after entry. 


Destroyed on Coughing. breath- 
entry. ing difficulty 
(1 yr.). 


Destroyed 15. Anorexia, thirst, 

days after depressed. vomit- 

entry. ing. and diarrhea 
(2 da.). 


Endocarditis 


Clinical data 
Temp. 104.8 I 
heart bruit, 
paraplegia, 

lack of femor- 
pulses, pallor 
Temp. 102.2 I 
bright, alert 


Temp. 103.6 F., 
anemia, icterus, 
dyspnea 


Temp. 104.6 I 
hemorrhage, 

vaginal dis- 

anemia 
Temp. 101 F., 
icterus, coma, 
uremic breath. 


charge 


Ulcerative gin 
givicrs, icterus, 
purulent nasal 
discharge 

Temp. 103.2 F., 
heart bruit. 


Temp. 104.4 F., 
ascites, gritty 
lung sounds 


Temp. 103 F., 
(persistent) 
pallor, heart 
bruit, subc. 
he morrhage, 
purulent 
alveolitis. 


Temp. 101.2 F., 


dyspnea, pallor. 


Temp. 100.2 F., 
dry cough, 
heart bruit. 


Temp. 105 F., 
(persistent) 
edema of hind- 
legs (5 da. 
afrer entry), 
paralysis of 
left foreleg 

(6 da. after 
entry) 


Laboratory 
data* 

w.b.c. 52,100, 

Hb. 13, 

sed.r. 20/30, 

30/60, Het. 25. 


None 


w.b.c. 13,800, 
Het. 24, b.u.n 
19.2, creat. 0.4 
sed.r. 3/30, 
6/60; urime: 
sp. gr. 1.040, 
alb. 3 


w.b.c. 68,800 


w.b.c. 28,200, 
b.u.n 
creat. 5.2; 
Urine 
1.018, alb. 2+ 


None 


w.b.c. 42,000; 
urine: alb. 2+. 


None. 


w.b.c. 47,000, 
72,000, 100,000, 
66,000 (marked 
neutrophilia 
with lack of 
platelets), 
sed.r. 3/30, 
6/60. 


None. 


Sep. 13: w.b.c. 


20,000, sed.r. 
0/30, 0/60; 


urime: Sp. gr. 
1.018, alb. 3+; 
Sep. 23; 
80.000; 
urine: sp. gr. 
1.013, alb. 3+. 
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bile 4+ 


w.b.c. 


Necropsy 

findings 

A.V.E. (mitral V.); thrombosis 
(aoruc bifurcation); pulmonary 
and splenic infarcts; pulmonary 
edema 


A.V.E. & aortic V.); acute 


prostatitis; acute bronchopneu 
monia 

A.V.E. AV); bronchopneu 
mona, icterus 


(mitral & aortic V.); 
myocarditis, myocardial and valy 
edema; bronchopneu- 
monia, metritis 


ular acute 
acute 
Valvulitis (mural V.) 
dial hemorrhage; 
us. 


; myocar 
nephri 


acute 


A.V.t (mitral V.); valwulitis 
renal and splenic intarcts, lymph 
node abscess. 


A.V.E. 
litis, renal 


healed). 


valvu- 


and 


(mitral V.); 
infarcts 


acute 
(recent 


A.V.E. (mitral) V.); valvular 
and pulmonary edema, hydro- 
thorax, hydropericardium, ascites, 
chronic nephritis. 


A.V.E (mitral V.); valvular 
edema, chronic nephritis, sup- 
purative alveolitis. 

A.V.E. (mitral V.). 

A.V.E. (mitral V.); valvular 
edema. 

“Valvulitis (mitral V.); valvular 
edema, thrombosis (1. brachial 


A.); acute purulent prosatitis. 


(Continued)—Clinical and Pathological Findings in 27 Dogs with Acute Vegetative Valvular 


Possible 
primary 
tocus of 
infecnon 
None 
deter 


mine d 


Prosia 


Bacterial 
pneumonia 


Metritis 


Lepto 


spirosis 


Uleera 
tive 
gingivi- 
us 
None 
deter 


mined. 


Ne me 
deter- 
mined 


Suppura 
tive 
alveolitis 


Acute 
purulent 
prosta- 
titas. 


|| 
_ 
Kerry 
Blue 
9 yr 
male 
Beagle 
6 yr. 
male 
— 
— — 
None 
deter- 
mined. : 
None 
None. 
deter- 
aner 
8 yr. urine: 
male 1.011, alb, 3+; 
Sep. 16: w.b.c 
47.000; 
Sep. 19: w.b.c 
53.000, sed.r. 
7/30. 16/60; : 
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TABLE | (Continued)—Clinical and Pathological Findings in 27 Dogs with Acute Vegetative Valvular 
Endocarditis 


Possible 

Breed, primary 
age, Laboratory Necropsy focus of 
sex Course History Clinical data data* findings infection 
— Destroyed 2 Slowly failing Temp. 102.2 F., w.b.c. 19,300; A.V.E (mitral V.); focal neph- None 
English days after (1 mo.), pallor, ascites. urine: sp. gr. ritis, subacute pancreatitis. deter- 

Setter entry. vomiting. 1.013, alb. 3+, mined. 
13 yr. bile 1+. 
male 
(26) Destroyed 4 Intermittent Temp. 100.8 F., Oct. 15: w.b.c. A.V.E. (mitral V.); valvular and None 
Cocker days after lameness, anorex- heart bruit, 52,500, sed.r. myocardial necrosis, focal neph- deter- 

Spaniel entry. ia, vomiting, wt. pallor. 2/30, 36/60; ritis. mined. 
5 yr. loss, and weakness urine: sp. gr. 
male of hindlegs 1.012, alb. 1+; 

(5 da.). Oct. 17: w.b.c 
64.500. 

(27) Died 2 days Dyspnea, vomit- Temp. 103 F., None. A.V.E. (aortic V.); healed renal None 
Boxer after entry. ing (2 da.). dyspnea, pallor. infarcts. deter- 

yr. mined. 
male 
atl *Hct. = hematocric (%); sed. r. sedimentation rate (mm./minutes); b.u.n. blood urea nitrogen 


(mg./100 ml.); creat. creatinin 


gravity; alb. = albumen. 


times, and the severe upper abdominal pain 
associated with it sometimes deceived the 
clinician into a diagnosis of acute necrotiz- 
ing or chronic relapsing pancreatitis. In 1 
dog, intestinal infarcts led to gangrenous 
enteritis, with rupture and peritonitis. 

Cardiac Symptoms.—Cardiac symptoms 
were due to the endocardial vegetations. 
Heart sounds varied from slight irregular- 
ity of rhythm to definite harsh valvular 
murmurs. In some of the animals, percep- 
tible heart bruits were not present on in- 
itial examination but developed during hos- 
pitalization. In others, harsh lung noises 
rendered heart sounds inaudible. Valvular 
stenosis and insufficiency caused cardiac 
hypertrophy, often with congestion and en- 
largement of the viscera. The bruits may be 
delayed but develop with the increase in 
size of the vegetation. Dyspnea resulted 
from passive congestion of the lungs, sec- 
ondary to progressive heart failure, rather 
than from pulmonary embolism. Of 4 ani- 
mals which succumbed after being anes- 
thetized, none had shown previous symp- 
toms and all were apparently compensating 
for their valvular lesions until anesthesia 
was given. 

When a diagnosis of acute vegetative en- 
docarditis is considered, certain criteria 


must be observed: 

1) Previous or present infectious focus, or pre- 
vious surgery, especially of a nonsterile type must 
be considered. However, it is often difficult to ob- 
tain an adequate history from an owner and, un- 
less the clinician is personally acquainted with 
the past history of the animal, or an infectious 


(mg./100 ml.); Hb. 


hemoglobin (Gm./100 ml.); sp. gr specific 


the 


not 


focus is present at the time of examination, 
site of origin of the endocardial infection can 
be determined. 

2) General symptoms of a severe infection with 
a prolonged febrile course, neutrophilic leukocyto- 
sis, and a rapid sedimentation rate must be noted. 
Acute vegetative endocarditis is frequently over- 
looked in a differential diagnosis when an animal 
exhibits symptoms of a_ generalized infection. 
When an animal has a primary focus of infection 
and an extensive endocardial lesion, the clinical 
signs are due to both conditions with the more 
extensive lesion dominating. However, if the pri- 
mary lesion is extensive and the endocardial in- 
volvement only slight, the symptoms are probably 
related entirely to the primary lesion. If the pri- 
mary lesion is slight or has disappeared, the endo- 
carditis will dominate the picture. 

3) The development of embolic phenomena will 
be obvious only when there is closure of a large 
vessel. Such complications usually occur late in the 
course of the disease and are indicated by paralysis, 
coldness of the limb, and lack of reflexes or arte- 
rial pulse. Embolism of the internal organs is 
difficult to diagnose unless acute vegetative endo- 
carditis is recognized. 

4) Heart bruits may not be present or may be 
heard in the early phases. They might possibly 
disappear after detachment of thrombus from the 
valve. 

5) A positive blood culture will reveal the type 
of organism causing the endocarditis. An early 
diagnosis is important if effective measures are 
to be undertaken. Endocarditis should be consid- 
ered in all animals with persistent or recurring 
fever and heart bruits. 

The outlook for recovery decreases as 
treatment is delayed. At the Angell Memo- 
rial Animal Hospital, the combination of 
penicillin and streptomycin is most fre- 


| 
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on TABLE 2—Clinical and Pathological Findings in 13 Cats with Acute Vegetative Valvular Endocarditis 


Breed, 
age, 
sex 


Tiger 
cat 
6 yr. 
male 


Q) 
White 
cat 
9 yr. 
male 
@) 
Orange 
cat 
3 yr., male 
— 


79) 
Siamese 


Ti0) 
Siamese 
6 yr. 
female 


a) 
Black cat 


female 


(13) 
Tiger 
cat 
4 yr. 
male 


creat. * 


Course 


Destroyed 5 Used as blood ‘Temp. 103.6 F., | None. 


days after 
entry. 


Died 5 hours 


after entry. 


Died 2 days 
after entry. 


Destroyed. 


Destroyed 10 
days after 
entry. 


Died 1 day 
after entry. 


Destroyed | 
day after 
entry. 


Died 1 day 
after entry. 


Destroyed on 


entry. 


Died 4 days 
after entry. 


Died 3 hours 


after entry. 


Died 1 day 


after entry. 


Died 4 days 
after entry. 


~ *Hb. = hemoglobin (Gm./100 ml.); Hct. = hematocrit 
creatinin (mg./100) ml.). 


da.). 


~ Inhalation pneu- 


History Clinical data 
heart bruit, 
weak, depressed, 
lack of femoral 
pulse. 


donor (cardiac 
puncture); next 
day temp. rose 

to 103.6F., per- 
sisted until paral- 
ysis 5 days later. 


Sudden posterior Paraplegia, 


lack of femoral 
pulses, dental 
disease. 


paralysis and 
dyspnea, 


pallor, icterus, 
dehydrated, toe 
abscess. 


exia, diarrhea, 
and vomiting (5 


Extensive oral Temp. 103.8 F., 
ulcerations (1 wk.) icterus, de- 


hydrated. 


Temp. 105 F., 
anemia, icterus, 


Lameness, r. for- 
leg (occurred 2 
wk. before); at 
present lame on 

r. hindleg, 
lethargy, anorexia. 
Cough (2 wk.), 
anorexia, leth- 


Severe gingivitis. 


dyspnea, heart 


argy, weak, bruit. 
dyspnea. 

Sudden, inco-or- Temp. 100 F., 
dination (1 da.). icterus, 


“acute abdomen,” 


paralysis, 

(1. fore- and 1. 
hindleg). 

Temp. 100.2 F., 
heart bruit, 
paraplegia, 

lack of fem- 

oral pulses, 
severe dental 
disease, cyanotic. 


3 previous epi- 
sodes of paralysis 
accompanied by 
cyanosis (recov- 
ered each time); 
posterior para- 
lysis at present. 


~~ Slowly failing Temp. 104 F., 
Since parturition _icterus, labial 
(3 mo.). ulcerations, 


purulent vag- 
inal discharge. 
Temp. 100 F., 
heart bruit, 
coldness and 
lack of re- 
flexes (r. rear 
and r. fore- 
leg); lack of r., 
femoral pulse. 


Sudden paralysis 
(r. rear leg). 


~ Sudden paralysis Temp. 100.4 a 


(r. foreleg), heart bruit, 
dyspnea, cyano- coldness (r. 
sis. front limb) . 


heart bruit, 
depression, 
grating lung 
sounds, ascites. 


monia (5 mo. pre- 
vious); recurrent 
dyspnea, ano- 


rexia. 
Sudden posterior Temp. 101 F.,— 
paralysis. pallor, dyspnea, 


hindlimb cold- 
ness, lack of 
femoral pulses. 


pain (rt. hindleg), 


w.d. 


Temp. 100.3 F., | 


Laboratory 
data* 


None. 


whelming sep- 
ticemia), 
Hb. 5.6. 


~w.b.c. 4,000,” 


(overwhelming 
septicemia), 

Hb. 3.04, Het. 
7. ict. ind. 70. 


w.b.c. 35,250. 


Temp. 100.8 F., None. 


>. 21,000. 


None. 


w.b.c. 2,150 (over- A.V.E. 


whelming sep- 
ticemia), Hb. 
8.8., Het. 27, 


ict. ind. 60. 
w.b.c. 13,950, 
b.u.n. 105, 

creat. 4.8, 

None. 

w.b.c. 15,750. 
None. 
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Thrombosis (|. 


(%); ict. ind. = 


Necropsy 
findings 


= Thrombosis (post. aorta); renal None 


infarcts. 


A.V.E. (mitral V.); myocarditis, 


myocardial and valvular edema, 
renal infarcts, thrombosis (aortic 
bifurcation); pulmonary edema. 


vessels, lymph nade arteries); 
pseudomembranous enteritis. 
Gangrene (r. front toe). 


degeneration, pulmonary and re- 
nal infarcts, anemia, icterus. 


myocarditis, myocardial and valv- 
ular edema, acute broncho-pneu- 
monia. 


A.V.E. 
carditis, coronary 
myocardial and renal 
pulmonary edema. 


thrombosis, 
infarcts, 


A.V.E. (micral V.); myocarditis, 


pulmonary edema, splenitis, pan- 
creatitis. 


atrium) 
aorta); pancarditis; myodegener- 


ation, renal infarcts. 


(aortic V.); suppurative 


metritis. 


V.); myocardial 
edema, renal in- 
(post. aorta, 


A.V.E. (mitral 
and valvular 
farcts, thrombosis 
r. brachial artery). 


A.V.E. & ©. AV valves); my- 


ocarditis, valvular and pulmonary 


edema, thrombosis (r. brachial 
artery). 

~~ A.V.E. (mitral V.);  valvulitis, 
purulent pneumonia, perihepa- 
titis, splenitis, ascites. 
A.V.E. (mitral V.); pancarditis, 
thrombosis (coronary artery and 
post. aorta); myocardial infarc- 
tion. 


A.V.E. (r. & |. AV valve); 


(mitral & Aortic V.);_ 


(mitral V.); acute pan-— 


(post. 


Possible 
primary 
tocus of 
infection 


deter- 
mined. 


Dental 
disease. 


Depressed, anor-_ Temp. 104.4 F., w.b.c. 1,300 (over- Multiple thrombosis (mesenteric Subcu- 


taneous 
abscess. 


“Mouth 


ulcerations. 


Gingivitis. 


None 
deter- 
mined. 


deter- 
mined. 


Dental 
disease. 


Metritis. 


None 
deter- 


mined. 


None 
deter- 


mined. 


Purulent 
pneumonia. 


None 
deter- 


mined. 


icterus index (by color chart); 


| 
at 
Cot 
male 
Black 
cat 
1 yr. 
male 
Tiger | 
cat 
5S yr. 
male > 
| 
cat 
4 yr. 
male 
White 
cat 
12 vr. 
male 
| 
2 yr. 
female 
9 yr. 
male 
Persian 
6 yr. j 
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Fig. |—Heart of cat with 
numerous fresh red veg- 
etations involving the left 
atrioventricular valves (ar- 


rows). 


quently used for treatment. Acute heart teeth should be checked regularly. They 
failure and embolization suggest an unfav- should be cleaned and extracted when nec- 
orable prognosis. Prophylactic measures’ essary. Penicillin and streptomycin should 
seem essential since many of the cases be given some hours before any nonsterile 
were associated with dental conditions. The surgical procedure. 


Fig. 2—Healing valvular 
vegetations at the aortic 
cusps of a dog (arrows). 
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PATHOLOGICAL FINDINGS 


The fundamental feature is the presence 
of bacterial vegetations which may form 
cauliflower-like masses of variable size with 
broad bases and sometimes will consider- 
ably reduce the size of the valvular orifice 
(fig. 1). When vegetations are broken and 
detached, they may be overlooked when the 
heart is opened. They are usually red when 
newly formed, but become gray with time 
(fig. 2). The left atrioventricular valve, es- 
pecially the septal leaf (fig. 3), and the 
aortic valve are most commonly involved. 
The valves are edematous and sometimes 
petechiated. The heart muscle at the bese 
of the valves is often gray and spotted with 
hemorrhages. Subendocardial ecchymoses, 
especially at the site of the papillary mus- 
cles, and subepicardial petechiae may be 
seen. 

Microscopically, in many cases, severe 
edema of the valves and endocardial damage 
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are the only valvular lesions (fig. 4). In 
other instances, acute valvulitis is denoted 
by an accumulation of neutrophils. In some 
Giemsa-stained sections, bacteria can be 
seen (fig. 5). The myocardium usually re- 
veals diffuse or foca] cellular infiltration. 
Coronary thrombosis, miliary myocardial 
abscesses, focal necrosis, degeneration, and 
even dystrophic calcification are frequently 
seen, The myocarditis spreads, in some 
cases, to the pericardium and entire endo- 
-ardium. A fibrinous epicarditis was found 
in one instance. 

Widespread emboli (fig. 6) were found 
in 23 cases (14 dogs and 9 cats). The 
changes recognized histologically in various 
organs were more recent than those in the 
heart. The kidneys showed glomerular ne- 
crosis and simple or multiple infarcts in an 
acute hemorrhagic, purulent, or healing 
stage. 

The parenchyma usually contains pe- 
techiae, particularly subcapsularly. Capsu- 


Fig. 3—Vegetative valvular lesion of the left septal atrioventricular valve (arrows) in a dog with 
severe pericarditis, myocardial hemorrhages, and dystrophic calcification. 
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Fig. 4—Microscopic appearance of a valvular vegeta- 
tion (slightly detached owing to cutting) in a dog. 
There is severe edema of valve and myocardium at 
the valvular base, endocardial damage, but there is 
no evidence of inflammation. Hematoxylin and eosin 
stain. x 50. 


lar adhesions and pitting are apparent 
when the capsules are stripped. Healing in- 
farcts_ are depressed, giving a bumpy ap- 
pearance to the kidneys. The spleen is us- 
ually enlarged and may have irregular in- 
farcts showing abscess-like suppuration on 
histological examination. 

Obstructive emboli may be found at the 
site of the aortic bifurcation “(so-called 
“saddle thrombi” fig. 7), and in the iliac, 


J.A.V.M.A, 
15, 1936 


femoral, and brachial arteries (fig. 8). 
Infarcts of lung, intestine, and liver were 
observed in only 1 animal each. The viscera 
often appeared congested, owing to progres- 
sive heart failure. Since nervous symptoms 
were rare, the brain was seldom examined 
microscopically. Emboli in cerebral vessels 
were not detected. 


ETIOLOGY 


Vegetative endocarditis was associated 
with focal or systemic infections and was 
presumed to have resulted from pyemia 
and septicemia. Suspected primary condi- 
tions included subcutaneous abscesses, lac- 
erations, bronchopneumonia secondary to 
distemper, dental lesions, throat infections, 
tonsilitis, mouth ulcerations, infected anal 
glands, prostatic abscesses, fistulas, metri- 
tis, vaginitis, traumatic arthritis, and trau- 
matic pneumonia. In one instance, acute 
leptospirosis was the primary disease. It 
often followed surgical procedures, espe- 
cially tooth extractions. Dental disease 
(suppurative alveolitis) and _ ulcerative 
mouth and throat infections were appar- 
ently the most frequent causes. 

Hemolytic and nonhemolytic streptococci 
and staphylococci, Pseudomonas aeruginosa, 
and Escherichia coli were isolated from the 
primary infectious foci, valvular vegeta- 
tions, heart blood, and blood stream. 


Fig. 5—Severe acute valvu- 

litis with bacterial clumps 

(dark areas) in a dog. 
Giemsa's stain. x 200. 
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Fig. 6—Widespread em- 
bolism to (a) liver lobe, 
(b) kidneys, and (c) 
spleen (acute hemorrhagic 
infarcts) following throm- 
botic detachment from 
heart valves (d) of a cat. 


COMMENT 

When acute vegetative endocarditis is 
suspected, the immediate problem of treat- 
ment is the killing of all bacteria in the 
vegetation. This is difficult, since the tissue 
in which the bacteria are growing is poorly 
vascularized and the fibrin protects the 
bacteria from contact with the therapeutic 
agent. 

Because of the bactericidal properties of 
the blood, relatively few organisms from 
either an active infectious focus or the 
valvular vegetations enter the blood stream 
and, since they may be present only inter- 
mittently, repeated blood cultures are neces- 
sary. Antibiotic treatment does not neces- 
sarily prevent the obtaining of culture 
growths because many commercial broths 
contain antibiotic-destroying enzymes. Es- 
pecially made containers facilitate cultur- 
ing. 

The distinction between bacteriostatic 
and bactericidal action of drugs is impor- 
tant. Since bactericidal drugs are prefer- 
able, the combination of penicillin and 
streptomycin has been most highly recom- 
mended for man as erythromycin is not 
easily attained in the dosages commonly 
used. High antibiotic blood levels must be 
sustained long enough to assure killing of 
all bacteria and to prevent a recurrence. 

As to pathology, it appears that the heart 
muscle is subject to focal and systemic 
infections in both dogs and cats, myocardi- 


tis often preceding the acute valvular lesion. 
Myocarditis at the base of the valves causes 
valvular edema, with swelling and bursting 


Fig. 7—Saddle thrombus (arrow) at the site 


aortic bifurcation into the iliac arteries in 
with sudden hindleg paralysis. 
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of the covering endothelial layer. This de- 
nuded surface results in fibrinous deposition 
which forms an excellent medium for bac- 
teria. Myocardial injury, with hemorrhages 
and inflammation, is commonly observed in 
leptospirosis and contagious hepatitis and 
could account for the development of endo- 
carditis. 

A second mechanism of infection ob- 
served in our material is a direct implanta- 
tion of bacteria from the blood stream into 
the valves causing acute valvulitis. What 
injury or stress leads to bacterial infection 
and fibrin deposition is not clear (force of 
blood stream?). Such implantation also oc- 
curs in man and in experimental animals, 
usually after previous cardiac damage or 
defect. Indeed, rheumatic endocarditis ex- 
ists in the majority of cases in man. 

The indicated frequency of acute vege- 
tative valvular endocarditis might explain 
the high incidence of chronic valvular dis- 
ease seen at necropsy and recognized as the 
most common cause of cardiac insufficiency 
in dogs. The valvular puckerings and sac- 
culations may represent the healed phase 
of the acute valvular disease. The frequent 
presence of recent and old infarcts in the 
kidneys suggests that an animal may sur- 
vive acute vegetative valvular endocarditis 
and embolic complications. Furthermore, 
the focal disseminated nephritis which is 
often found at necropsy of dogs and cats 
could represent, in many instances, healing 
phases of prior infarctions from embolism. 
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Fig. 8—Thrombosis  (ar- 
rows) of the brachial ar- 
tery of a dog suffering 
from prostatic abscess 
leading to acute vegeta- 
tive valvular endocarditis 


and embolism. 


CONCLUSIONS AND SUMMARY 

Of about 600 necropsies on dogs and cats 
at the Angell Memorial Animal Hospital in 
less than a year, 40 (6.6%) revealed an 
acute vegetative valvular endocarditis, in- 
dicating that this condition is important 
clinically and pathologically. Vegetative 
endocarditis may be suggested by the fol- 
lowing criteria: (1) the presence of local 
or systemic infection, or a history of non- 
sterile surgery (tooth extractions, abscess 
drainage, suture of contaminated wounds) ; 
(2) general signs of a severe infection with 
prolonged fever, neutrophilic leukocytosis, 
and a rapid sedimentation rate; (3) de- 
velopment of embolic phenomena (sudden 
lameness, pain); (4) heart bruits and car- 
diac weakness; and (5) positive blood cul- 
ture (bacteremia). Features 2, 3, and 4 es- 
pecially suggest a possible vegetative val- 
vular endocarditis. Acute bacterial endo- 
-arditis occurred mainly secondary to active 
or latent local infections with pyogenic 
organisms. 

The clinical picture may be dominated 
either by the primary disease, or by the 
secondary cardiac involvement and its com- 
plications. If the primary lesion is slight 
or has already healed, the endocarditis plays 
the chief role. The latter has been the im- 
mediate cause of death in all cases. 

Prevention of the disease is important. 
This requires careful treatment of all focal 
infections and regular dental care. The 
probability that endocarditis may follow 
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treatment of infectious foci, especially tooth 
extractions, justifies the administration of 
antibiotics for some time before and after 
the operative procedure. Emboli must fre- 
quently enter the systemic circulation, since 
in the majority of instances vegetations are 
located on the mitral and aortic valves. 
Successful treatment depends on early di- 
agnosis and intensive use of antibiotics. 
The treatment of cases with embolic phe- 
nomena is unsatisfactory and the prognosis 
is poor. 
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Muscular Dystrophy in Sheep.—Muscular 
dystrophy occurred in Scotland in a group 
of 1-year-old ewes following exercise after 
four months of winter feeding on turnips. 
None of the wethers of the same age in a 
nearby lot, which had received a concen- 
trate supplement, were affected. There was 
a similar occurrence, in 1947, after a 
severe winter. Turnips are low in vitamin 
E.—Vet. Rec., June 30, 1956. 


Notes on Oxytocin 

The oxytocic action of posterior pituitary 
extract was discovered nearly 50 years ago. 
It would stimulate contraction of an iso- 
lated uterus and would serve as a galacta- 
gogue. Later, the posterior pituitary secre- 
tion was found to contain two hormones— 
“pitocin” (or oxytocin) and “pitressin” (or 
vasopressin). Now oxytocin is being syn- 
thesized successfully. 

Surprisingly, the oxytocin and 
pressin hormones are equally present in 
both sexes even though the physiological 
importance of neither agent concerns the 
male.—Brit. Med. J., May 19, 1956. 


Vaso- 


Renal Damage from Thorotrast.—Late 
damage, even fatal complications, may oc- 
cur in organs capable of storing thorium 
dioxide. One human patient subjected to 
retrograde pyelography with thorotrast, in 
1933, had intermittent attacks of severe 
pains in the region of the left kidney for 
two decades. When the nonfunctioning 
hydronephrotic kidney was removed, it con- 
tained 1.11 Gm. of thorium.—J.Am.M.A., 
July 7, 1956. 

Stilbestrol and Growing Mink.—When 60 
mink kits were fed a similar ration, except 
for stilbestrol added at various levels, 
there was no increased growth over controls 
and the kits fed high levels (10 ,g./kit/- 
day) were significantly smaller than the 
others.—Fur News, July, 1956. 

An antidote for heparin, an anticoagu- 
lant, has been announced. Called polybrene, 
it is given when the patient requires 
surgery while on a course of heparin to 
reduce the formation of thromboses.—Sci. 
News Letter, July 14, 1956. 


The Control of Leptospirosis 


Since the announcement, in 1953, of Lep- 
tospira pomona vaccines, there has been 
a keen interest in, and considerable vari- 
ance of opinion about, their value and the 
indications for their use. Therefore, the 
JOURNAL is pleased to present in this issue 
a number of articles pertaining to the use 
of vaccines and also to other phases of 
leptospirosis. The first article deals with 
the occurrence of the disease in cattle, the 
next three with the effectiveness of vaccina- 
tion in naturally infected herds: one in cat- 
tle, one in ponies, and one in swine, the 
latter an experimental herd. Also presented 
are three reports on experimental attempts 
to free infected animals, particularly their 
kidneys, of Leptospira by chemotherapy. 

With the consent of the authors, the com- 
ments of a qualified reviewer on the prob- 
able effects which vaccination had in the 
dairy and pony herds are added. 

Because of the ubiquity, the “broad spec- 
trum” infectivity, and the variability in the 
clinical effects of leptospirosis, differences 
in opinion regarding all phases of the dis- 
ease are to be expected. Since the great ma- 
jority of Leptospira infections seem to take 
a chronic and often a subclinical course, the 
results of attempts at control and therapy 
are difficult to evaluate. 

Before sulfonamides and antibiotics be- 
came available, biological agents for almost 
any disease found ready acceptance because 
there often was no other protective agent 
to use. Since these biological agents often 
had little or no value, the practitioner who 
wished to mislead neither his clients nor 
himself usually had to evaluate them by 
leaving readily identified, unvaccinated con- 
trols in treated herds. The results were of- 
ten definite. However, with a variable dis- 
ease such as leptospirosis, the apparent 
results may be misleading. 

We would like to direct attention to cer- 
tain observations on bovine leptospirosis in 
the lead article, namely: (1) There were 
more reactors in recently infected herds 
(38%) than in herds with older infection 
(14%); (2) some animals seemed to retain 
antibodies indefinitely while others grad- 
ually became negative; (3) the titer usually 
was high at the time of abortion; (4) trans- 
mission was considerably affected by envi- 
ronmental conditions (subject to manage- 


ment control); (5) it was a relatively 
self-limiting disease; and (6) the disease 
probably could be avoided but not easily 
eliminated by test and quarantine measures. 

More information is needed on the degree 
and longevity of serological reactions fol- 
lowing vaccination, as well as following 
infection. 


Valvular Endocarditis in Pets 

Valvular endocarditis is a common dis- 
ease of man and of swine (erysipelas), but 
in the dog and cat its prevalence is difficult 
to estimate due to the lack of records on 
complete necropsies. However, the reports 
of a few careful workers, such as Shouse 
and Meier (p. 278), who found it in 40 
(6.6%) of 600 animals, suggest that it 
may be of significance as a cause of chronic 
illness and death in the dog and cat. 

The rarity of arteriosclerosis in small 
animals has probably furthered the tend- 
ency to look elsewhere than the cardiovas- 
cular system for the cause of death. 

The lesions of endocarditis are not prom- 
inent in small animals. However, it is not 
uncommon to find thickened heart valves. 
These are often accompanied by deep, 
broad-based scars (healed infarcts) on the 
surfaces of the kidneys, indicating that em- 
bolisms have occurred, presumably asso- 
ciated with the cardiac lesions. 

The etiological factors are not specific 
but endocarditis usually follows chronic in- 
fections. It would seem to be a disease of 
mature animals as the average age, in the 
present report, is 8.9 years for dogs and 
5.3 years for cats. 

Of particular interest are the 5 cats with 
posterior paralysis in which emboli were 
found in the posterior aorta. Finding an 
embolus is not easy and requires an or- 
derly necropsy. The antemortem diagnosis 
of an embolism is even more difficult. 

This report should stimulate the per- 
forming of more complete necropsies, es- 
pecially following a chronic, poorly defined 
illness. We hope it will also stimulate the 
recording, summarizing, and reporting of 
necropsy findings. 

When obscure signs of illness challenge 
the imagination of the diagnostician, vege- 
tative endocarditis, possibly accompanied 
by emboli, should be considered. 
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| ABSTRACTS 


Effects of Dietary Supplements on Weight 
Gains of Heifers 


Three experiments were conducted on 36 Here- 
ford heifers to determine the value of dietary trace 
minerals, the harmful effects of excess dietary cal- 
cium, and the comparative values of different 
roughages, such as alfalfa hay, prairie hay, and 
wheat straw, in promoting growth, 

The addition of trace minerals to yearling beef 
cattle rations, adequately supplemented, had little 
effect on the growth rate. The trace minerals im- 
proved the coats and general appearances of the 
calves when a poor quality roughage, such as 
prairie hay, was fed. The prairie hay had been 
exposed to inclement weather after cutting. 

Excess calcium with a calcium:phosphorus ratio 
of 10:1, with the phosphorus requirement being 
met, impaired the growth rate of the calves (sig- 
nificant at a 5% level). 

Alfalfa hay fed at the rate of 1.5 to 2.0 Ib. per 
head daily did not stimulate the growth rate of 
the calves on rations consisting of low quality 
roughages but adequate in protein, total digestible 
nutrients, calcium, phosphorus, and vitamin A. 
Alfalfa hay, like trace minerals, improved the gen- 
eral appearances of the calves; however, trace min- 
erals were of little value in this respect when 
alfalfa hay was included in the rations —{Melvin 
J. Swenson, G. K. L. Underbjerg, and Dennis D. 
Goetsch: Effects of Dietary Trace Minerals, Excess 
Calcium, and Various Roughages on W eight Gains 
of Hereford Heifers. Am. J. Vet. Res., 17, (April, 
1956): 207-212.} 


Resistance of Milk to Streptococcus as 
Affected by Feeding Silage 

Milk samples were obtained from cows prior to 
and during the feeding of silage and were tested 
for resistance to acid production by Streptococcus 
agalactiae. This was accomplished by. inoculating 
the samples with the Streptococcus and, following 
24 hours of incubation, estimating the acid pro- 
duced by titrating with 0:1 normal sodium hydrox- 
ide. 

Resistance of the milk samples was lowered, for 
a few weeks, on addition of corn silage to a hay 
and grain ration which had been fed continuously 
for a year and a half. It was retained or improved 
slightly when cows which had been on pasture all 
summer were given forage-crop silage as part of 
their ration in the fall. A relatively good level of 
resistance was maintained during an eight-month 
observation period by milk samples from cows fed 
rations of forage-crop silage, alfalfa hay, and 
grain. Satisfactory levels also were maintained dur- 
ing a more limited period by samples from a few 
cows which were fed forage-crop silage as their 
sole or main source of forage. 

The possibility was discussed that feeding pro- 
grams of recent years, in which better quality and 


Current Literature 


greater quantities of roughages have been stressed, 
may have helped reduce the incidence of Sir. 
agalactiae —{W. D. Pounden, Norma A. Frank, 
R. W. Brown, and R. K. Scherer: The Resistance 
of Milk Samples to the Activity of Streptococcus 
Agalactiae as Affected by Feeding Silage. Am. J]. 
Vet. Res., 17, (April, 1956): 231-234.} 


Infectious Atrophic Rhinitis 

Since turbinate atrophy was first described in 
swine in 1830, many workers have attempted its 
transmission. In 1947, it was shown that the crit- 
ical factor was the age of the inoculated pigs. 
With its successful transmission, there was a tend 
ency to consider infectious atrophic rhinitis as a 
single specific disease. 

In the course of the present work on etiology of 
turbinate atrophy, it was observed that a Selas No. 
02 filter did not regularly allow passage of the 
agent(s) present in an experimental herd of in- 
fected swine. Therefore, Selas No. 015 filtrates 
were prepared and were found to contain the atro- 
phy-producing agent(s). However, these filtrates 
often contained bacteria. When S, and S. cellulose 
ultrafilters of 0.5- to 0.75-«4 average pore diameter 
were employed, atrophy-producing, bacteria-free 
filtrates could be produced. 

The first field case investigated had the filter- 
passing agent(s) present but the next field case 
did not; it yielded Pasteurella multocida which 
was found to cause turbinate atrophy. From an- 
other herd an Alcaligenes sp. was recovered that 
produced turbinate atrophy. 

Some lung specimens also contained a filter- 
passing agent(s) capable of causing turbinate at- 
rophy. This agent(s) would withstand penicillin 
and thallium acetate at the usual levels but was 
sensitive to terramycin® in one trial. This agent 
was not Mycoplasma hyorhinis (the swine pleuro- 
pneumonia-like organism). 

Repeated instillation of acetic acid would pro- 
duce a severe rhinitis with resultant turbinate 
atrophy. 

The finding that two unrelated bacteria, a filter- 
passing agents(s), and a chemical irritant would 
produce turbinate atrophy indicates that this 
lesion can not be considered a single specific dis- 
ease. Additional information is needed to indicate 
if any one agent or group of agents is responsible 
for so-called “problem” field cases —{William P. 
Switzer: Studies on Infectious Atrophic Rhinitis. 
V. Concept that Several Agents May Cause Tur- 
binate Atrophy. Am. J. Vet. Res., 17, (July, 
1956 ):478-484.} 


Experimental Leptospirosis in Pregnant Swine 

Leptospira pomona infection was established in 
6 gilts by intravaginal instillation and in 9 gilts by 
conjunctival exposure. The first group was ex- 
posed immediately following breeding, in order to 
simulate the use of an infected boar, and all far- 
rowed normal pigs. The latter group was exposed 
at various stages of pregnancy, and the 3 gilts in- 
fected during the second month failed to farrow 
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normally. All 15 gilts developed clinical signs of 
leptospirosis which varied from a mild febrile 
response to anorexia and obvious illness. 

The authors concluded that the virulence of L. 
pomona, as measured by the severity of the acute 
phase of the disease, may not be closely associated 
with the abortifacient activity. The stage of preg- 
nancy at the time of primary exposure to the 
organism is important in determining whether 
abortion or reproductive failure occurs —{L. C. 
Ferguson and 1. E. Powers: Experimental Lepto- 
spirosis in Pregnant Swine. Am. J]. Vet. Res., 17, 
(July, 1956): 471-477.} 


Relationship of Cobalt Deficiency to Parasites 
of Sheep 

Sixteen lambs were weaned and placed on a 
cobalt-deficient diet within one week after birth. 
Upon the manifestation of cobalt-deficiency symp- 
toms, they were separated into physiologically 
similar groups, of 4 animals each, for experimental 
feeding and parasite infection studies. 

When compared at necropsy to lambs main- 
tained on the basal ration only, those which re- 
ceived cobalt also had more Haemonchus contort- 
us; more of the females of these parasites were 
gravid; at the same postinfection interval, a higher 
percentage of the females had linguiform processes 
(types 1 and 2); and the average length of these 
females was greater. 

More cobalt was found in the worms recovered 
from the cobalt-fed lambs than from the lambs fed 
the basal ration only. 

Based on these results, the ability of H. con- 
tortus larvae to establish themselves within the 
host animal appears to be dependent upon the 
presence of cobalt in the diet of the host animal. 

Of the animals which died after receiving infec- 
tive larvae, those maintained on the basal ration 
plus cobalt succumbed quicker but made better 
weight gains than those maintained on the basal 
ration only.—{W. L. Threlkeld, N. O. Price, and 
W. N. Linkous: An Observation on the Relation- 
ship of Cobalt Deficiency to Internal Parasites of 
Sheep. Am. J. Vet. Res., 17, (April, 1956): 246- 
251.) 


Resistance of Lambs, Fed Minerals and 
Phenothiazine, to Nematodes 

Lambs fed varying combinations of minerals and 
phenothiazine showed lower worm burdens from 
experimental and pasture infections. Those receiv- 
ing trace minerals as the only supplement were 
more seriously affected—mortality was 80 per 
cent. This was probably due to the large number 
of eggs which contaminated the pasture. Addition 
of dicalcium phosphate to the trace minerals fed 
produced an added resistance, with no mortality. 

More lambs receiving trace-mineralized salt 
passed worm eggs the first few weeks regardless 
of whether phenothiazine and dicalcium phosphate 
were included in the ration. A_ phenothiazine, 
trace mineral, and dicalcium phosphate mixture 
was superior to any of these alone or to other com- 
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binations of the three—{R. F. Shumard, R. J. 
Emerick, W. E. Bemrick, C. A. Herrick, A. L. 
Pope, and P. H. Phillips: Effects of Trace Min- 
erals, Dicalcium Phosphate, Phenothiazine, and 
Combinations of These on the Resistance of Lambs 
to Haemonchus Contortus and Other Nematodes. 
Am, J. Vet. Res., 17, (April, 1956): 252-255.} 


Response of Chickens to Bronchitis Vaccines 

A comparative study of seven infectious bron- 
chitis vaccines was performed under strict isolation. 
Marked variations occurred in parentally immune 
and susceptible birds when different infectious 
bronchitis vaccines were used. 

Incubation ranged from less than 24 hours to 
15 days. The intensity of signs varied from mild 
to severe and the duration varied from eight to 32 
days with the different vaccines. Variations, how- 
ever, occurred with the same vaccine. The degree 
of immunogenicity varied considerably. Immuno- 
genicity was not necessarily related to severity of 
signs in the experimental chickens. 

All strains of infectious bronchitis virus tested, 
with the exception of the one administered intra- 
muscularly, spread from the vaccinated birds to the 
susceptible exposure controls. Dissemination ap- 
peared to be unrelated to the length of incuba- 
tion and the duration of signs in the principals. 
The incubation period was shorter in older than in 
younger birds, and the intensity of the vaccinal 
reactions was more pronounced in older birds. A 
more satisfactory immune response was obtained 
in birds 4 weeks old, or older, than in 1- to 5-day- 
old chicks.—{Livio G, Raggi and Raymond A. 
Bankowski: Study of Some Commercially Avail- 
able Infectious Bronchitis Vaccines. 1. Response of 
Chickens to Seven Infectious Bronchitis Vaccines. 
Am. J. Vet. Res., 17, (July, 1956): 523-530.} 


New Canine Filariid Found 

Microfilariae which are different from those of 
Dirofilaria immitis have been found in peripheral 
blood of dogs obtained from areas in Virginia, 
Maryland, Pennsylvania, and New Jersey. Com- 
parison with D. immitis microfilariae after treat- 
ment with formalin and methylene blue indicates 
that they are shorter than the latter, 276.0 u vs. 
313.0 w, and are considerably narrower, 4.6 yu vs. 
6.9 uw. The tail of D. immitis microfilariae, under 
these conditions of treatment, was straight. In con- 
trast, the tail of the unknown microfilariae charac- 
teristically terminated in a curved, buttonhook 
fashion. The locations of various anatomical struc- 
tures, such as nerve ring and excretory cell, differ 
between the two microfilariae in Giemsa-stained 
thick films, The unknown species develops to in- 
fective-type, third-stage larvae in the body cavity 
of the fleas, Ctenocephalides canis and Ctenocepha- 
lides felis, but fails to develop in Anopheles 
quadrimaculatus. In the present study, the reverse 
was found for microfilariae of dogs shown at 
necropsy to contain D. immitis. 

Thus far, with one exception, only light infec- 
tions with this microfilariae have been encountered. 
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The size and its developments in fleas suggests 
that this microfilaria may be that of Dipetalonema 
(Acanthocheilonema) reconditum which is said 
to be a tissue filariid. Little information is avail- 
able on the latter. Five adult filariids (1 male and 
4 females) have been recovered from the sub- 
cutaneous tissues of a large female hound with 
the unknown microfilariae. No worms were found 
in the heart or pulmonary vessels. Only a single 
kind of microfilaria was observed, and a couple 
liberated into the fixing fluid by the females were 
similar to those occurring in the blood. The adult 
worms are relatively small; the female is about 
32 mm. in length and 182 « in width. The male, 
which has several caudal loops, measures approxi- 
mately 17 mm. in length and 106 uu in width. 
Preliminary observations indicate that the parasite 
is a species of Dipetalonema. A complete descrip- 
tion will be published later. 

This is apparently the first demonstration that 
more than one canine filariid occurs in this coun- 
try. This finding may shed light on some of the 
apparent discrepancies and unexplained findings 
reported for the canine heartworm.—{W alter L. 
Newton and Willard H. Wright: The Occurrence 
of a Dog Filariid Other than Dirofilaria Immitis 
in the United States. ]. Parasitol., 42, (June, 1956): 
246-258.}—CHARLIE N. BARRON. 


| BOOKS AND REPORTS 


Blue Book of Awards 

This is a compilation of major prizes, medals, 
honors, and distinctions, including significant 
scholarships and fellowships, open to citizens of 
the United States and Canada. It is indexed by 
donors and classified by fields. As pointed out in 
the preface, man has used awards in various forms 
as incentives or in recognition of outstanding per- 
formance since earliest times, e.g., crowns of lau- 
rel. The intrinsic value of an award does not nec- 
essarily measure its importance. 

“Because awards, per se, search out those best 
qualified to receive them, the present compilation 

. serves as an authoritative, and objective guide 
to those men and women currently making the 
most noteworthy achievements in their chosen 
fields.” This excerpt from the preface states quite 
well the nature of this useful reference volume.— 
{The Blue Book of Awards. Edited by Herbert 
Brook. Ist ed. 186 pages, not including tables and 
index of donors. Published by Marquis-Who's 
Who, Chicago 11, lil. Price $8.00.}—J. G. HAR- 
DENBERGH. 


Drug Encyclopedia 

The fourth edition of the “Veterinary Drug 
Encyclopedia and Therapeutic Index” lists more 
than 2,000 drugs and biological products and gives 
a description of each, tells its action and uses, 
methods of administration, how the product is 
supplied, and the manufacturer who supplies it. 

It also contains a therapeutic index and a manu- 
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facturers directory listing 87 manufacturers and 
their products. 

This edition has been enlarged by over 100 
pages and lists more than 500 products not in- 
cluded in the 1955 edition. 

The book has proved a valuable reference for 
veterinarians and for students of veterinary phar- 
macology.—[{Veterinary Drug Encyclopedia and 
Therapeutic Index. 4th ed, Edited by Hadley C. 
Stephenson and Stanley G. Mittelstaedt. Drug 
Publications, Inc., New York, N. Y. 1956. Price 
not given.} 


Veterinary Surgical Techniques 

This manual of surgical techniques combines 
two publications: “Surgical Course” by Pfeiffer 
and “Surgical Techniques” by Réder and Berge. 
The material is well arranged in eight chapters, 
with thorough discussions on all important sur- 
gical techniques in various species of large and 
small animals. 

The first chapter deals with general principles 
of operative technique, including general and local 
anesthesia in horses, cattle, sheep, goats, pigs, 
dogs, and cats. The next two chapters describe 
operations on the head and the eyes. 

The fourth chapter has been devoted to the 
most frequent operation performed on the equine 
neck—the “roaring” operation is described with 
the horse restrained on the table and under only a 
general anesthesia. 

Further chapters deal with operative techniques 
on the thoracic and abdominal regions, the tail, 
genitourinary organs, and on the extremities. 

The last chapter of the manual describes meth- 
ods of casting and restraint of horses, cattle, pigs, 
and dogs. 

This book has been written clearly and is sup- 
plemented with good illustrations. It would be a 
valuable addition to the library of veterinary prac- 
titioners as well as surgeons.—{Veterinary Surgical 
Techniques (Tierirztliche Operationslebre). By E. 
Berge and M. Westhues. 27th ed. 375 pages, 264 
illustrations. Paul Parey, Berlin and Hamburg, 
Germany, 1955. Price D.M, 29.60.}—F. KRAL. 


Preservation of Natural History Specimens 

Step-by-step methods are described for the pres- 
ervation of invertebrates and the arrangement and 
maintenance of collections. The many illustrations 
depict how to preserve, mount, and classify speci- 
mens, making the book valuable to the amateur 
naturalist as well as to the professional biologist. 
It also includes information on necessary materials 
and apparatus, reagents, labeling, storage, micro- 
scopy, and a detailed index. 

A second volume on vertebrate botanical and 
geological material is in preparation.—{The Pres- 
ervation of Natural History Specimens. Vol. I. In- 
vertebrates. By Reginald Wagstaffe and J]. Have- 
lock Fidler. 205 pages. 139 illustrations. Philo- 
sophical Library, Inc., New York, N. Y. 1955. 
Price $10.3 


THE NEWS 


Position for Veterinarian in Korea 

The Republic of Korea is interested in ob- 
taining the services of a highly qualified veteri- 
narian to establish and operate an experimental 
cattle farm in South Korea. The individual 
selected for the position must be familiar with 
all phases of animal husbandry and must be 
capable of operating independently. The salary 
for the position is $10,000 per annum or higher 
depending on the qualifications and capabilities 
of the individual. All expenses incident to trans- 
portation, shipment of household and 
living costs will be borne by the Korean Gov- 


rds, 


ernment. 
Applications should be addressed to: Mr. M. 
A. Pendergast, Suite 202, 1616 Eye Street, N. 
W., Washington 6, D. C. Applications should 
include a resumé of education and experience. 


U. S. GOVERNMENT 


Veterinarians Eligible for Public Health 
Service Traineeships.—The Surgeon General of 
the U. S. Public Health Service has announced 
a program of traineeships for graduate or spe- 
cialized public health training for professional 
public health personnel. The program was au 
thorized by the Health Amendments Act of 
1956 recently passed by Congress. 

Before adjournment, 
funds to put the program into effect at once. It 
is designed to supplement, not replace, the train 
ing activities currently carried on by state and 
local health agencies. 

Priority will be given to those who are new 
ly entering public health work or who 
been so employed for only a year or two. This 


Congress appropriated 


have 


should make the program attractive to young 
people who are interested in public health 
careers and who are just finishing their basic 


professional training. 
With respect to veterinarians, only graduate 
or specialized public health training will be pro- 


vided under the program—not basic profes- 
sional preparation. 
Information on the availability of trainee- 


ships, stipends, allowances, applications, etc., 
may be obtained from Dr. Jack C. Halderman, 
chief, Division of General Health Services, 
Public Health Service, Department of Health, 
Education, and Welfare, Atlanta, Ga. 

ee 


Veterinary Personnel Changes.—The follow- 
ing changes in the force of veterinarians em- 
ployed by the U. S. Department of Agriculture 
are reported as of July 31, 1956. 


TRANSFERS 
Charles R. Adams, from Moultrie, Ga., to Quincy, Fla. 
Arthur G. Beagle, from Portland, Ore., to Salem, Ore. 
Robert N. Birdwhistell, from Fostoria, Ohio, to Fort 
Dodge, Iowa. 
Ralph W. Boone, 
City, Mo. 
Walter Burdio, from Worthington, 
doches, Texas. 


from Lansing, Mich., to Jefferson 


Minn., to Nacog- 


Ralph Comin, from Dayton, Va., to Harrisonburg, Va. 

Emery E. Coshow, from Frankfort, Ky., to Indianapolis, 
Ind. 

Carl F. Davis, from Augusta, Maine, to Center Mor- 
iches, L.I., N.Y. 

Josef Gac, from Pocomoke City, Md., to Salisbury, Md. 

Hilborn H. Groat, from Denver, Colo., to Baker, Ore. 

John Halij, from New Market, Va., to Winchester, Va. 

Orville J. Halverson, from Portland, Ore., to Salem, 
Ore. 

Francis L. D. Herchenroeder, from Washington, D.C., 
to Fort Worth, Texas. 

William V. Hopkins, from Chicago, Hl., 
Tenn. 

Thaddeus M. Howard, Jr.. 
to Jasper, Texas. 

Daniel S. Jaquette, from Vineland, N.J., to Philadel- 


to Nashville, 


from Nacogdoches, Texas, 


phia, Pa. 
Albert R. Kincaid, from Chicago, Ill., two Fayetteville, 
Ark. 


Arthur J. Knilans, from Clover, S$. Car., to Salisbury, 


Wolodymyr Kopacz, from Eastport, L.I., N.Y., to 
Otisville, N.Y. 

Pransas Laptinskas, from Chicago, IIl., to Russellville, 
Ark. 

Earl R. Mackery, from Atlanta, Ga., to San Juan, P.R. 

J. Frank Mitchell, from Modesto, Calif., to Fontana, 
Calif. 

Roy M. Morton, from Butterfield, Minn., to Worthing- 
ton, Minn. 


Gustav H. Mydland, from Ogdensburg, N.Y., to 
Topeka, Kan. 

James C. Nowlen, from Chicago, Ill., to Hemlock, 
Mich 

Jordan E. Rasmussen, from Cheyenne, Wyo., to Salt 


Lake City, Utah. 

Thomas N. Reid, from Waterloo, Iowa, to New York, 

Colin M. Robertson, from Harrisburg, Pa., to Ogdens- 
burg, N. Y. 

Edward C. Roukema, from Nashville, Tenn., to Atlanta, 
Ga 

Ernest E. 
ington, D. C. 

Arthur L. Smith, from Harrisonburg, Va., to Wood- 
stock, Va 

William Wernet, 
Minn. 

Donald L. Williams, from Atlanta, Ga., to Baltimore, 


Saulmon, from Baton Rouge, La., to Wash- 


from Cleveland, Ohio, to St. Paul, 


Leroy E. Williamson, from Harrisonburg, Va., to New 
Market, Va. 

Gilbert H. Wise, from Lansing, Mich., to Baltimore, 

d. 


RETIREMENTS 

Francis W. Beckman, Olympia, Wash. 

James T. Brown, San Francisco, Calif. 

Forrest R. Cameron, St. Paul, Minn. 

Raymond F. Chase, Baker, Ore. 

Joseph P. Mack, Atlanta, Ga 

Fred H. Sharp, Albuquerque, N. M. 

Warren R. Sheff, Reno, Nev. 

Simon D. Stovall, Sacramento, Calif. 

Rollin M. Thomas, Fayetteville, Ark. 

DEATHS 

George A. Blohm, Silverton, Ore. 

Bohdan Czechut, Omaha, Neb. 

Bernard J. Lattimer, Worthington, Minn. 

William E. Logan, Fort Worth, Texas. 

Roy E. Patterson, Little Rock, Ark. 

e @ 

Dr. Saulman to Assist in Disease Eradication 
Branch.—Dr. Ernest E. Saulmon (OSU ’35) 
on June 17 became assistant to the chief of the 
U.S.D.A. Animal Disease Eradication Branch 
Formerly stationed at Baton Rouge, La., he 
will serve as area director of livestock disease 
eradication in six northwestern states. His res- 
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ponsibilities include the training of field per- 
sonnel and development of stand-by programs 
tor control and eradication of foreign diseases 
of livestock. 


COMMENCEMENTS 


Michigan State University—At the 1956 
commencement exercises of the School of Vet- 
erinary Medicine, Michigan State University, 


NEWS 


the following 60 candidates were presented for 
the D.V.M. degree: 


Thomas P. Anderson 
Atwood C. Asbury 
Paul H. Beach 
Caroline E. Beitzel 
Roy W. Bellhorn 
Richard G. Benne 
Herman Berg 

Robert N. Berkman 
Richard E. Billings 


Robert R. Birr 

Max D. Brand 
Robert S. Carter 
Gerald C. Charteris 
Richard D. Clark 
Rawland E. Clemens 
Thomas M. Clinton 
Oral D. Corson 
Kenneth G. Cramton 


Graduating Class, 1956, School of Veterinary Medicine, Michigan State University 


~ 
2 
| 
P Beach ©. Beitze 


Veterinary Medicine 


Supe, 


Sasou Sauer angucser 

Top row (eft to right)h—Thomas P. Anderson, Atwood C, Asbury, Paul H. Beach, Caréline E. Beitzel, Roy 

W. Bellhorn, Richard G. Benne, Herman Berg, Robert N. Berkman, Richard E. Billings, Robert R. Birr, Max ee: 
D. Brand, Robert S. Carter. 

Second row—Gerald C. Charteris, Richard D. Clark, Rawland E. Clemens, Thomas M. Clinton, Oral D. 7 


Corson, Kenneth G. Cramton. 

Third row—Howard A. Dawson, Pierre DePorre, Kendric C. Douglas, Edward J. Drobish, Edward N. Eames, 
Robert W. Elkins, John W. Eppert, Dean E. Ewing. 

Fourth row—John G. Gibson, Jewett B. Graves, F. Oral Grounds, Ralph W. Haase, Robert E. Harris, Dean 
Cc. F. Clark, Frank S. Hersom, Richard W. Huff, Steven A. Kudla, Richard H. Kurilchik, Ernest A. Liptak. 
Fifth row—Clifford McClumpha, David K. Miller, Alex P. Murray, Edward K. Nakagawa, Glen E. Neidlinger, 
Charles O. Oldt, Paul J. Orloff, Harry H. Plymale, William B. Putnam, Manley F. Robinson, William F. 

Rooker, John F. G. Rooks. 
Sixth row—William R. Ruff, George Sassu, Jack E. Sauer, David E. Shipman, Howard L. Tessman, Allan L. 
Trapp, Mirdza Udenans, Val C. Vangieson, William K. Wellman, Roger E. Wieland, Charles Wunderlich, 

Ivan Yanchyshyn. 
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Fdward K. Nakagawa 
Glen E. Neidlinger 
Charles O. Oldt 
Paul J. Orloff 
Harry H. Plymale 
William B. Putnam 
Manley F. Robinson 
William F. Rooker 
John F. G. Rooks 
William R. Ruff 
George Sassu 
Jack E. Sauer 
David E. Shipman 
Howard L. Tessman 
Allan L. Trapp 
Mirdza Udenans 
Val C. Vangieson 
William K. Wellman 
Roger E. Wieland 
Charles Wunderlich 
Ivan Yanchyshyn 


Howard A. Dawson 
Pierre L. DePorre 
Kendric C. Douglas 
Edward J. Drobish 
Edward N. Eames 
Robert W. Elkins 
John W. Eppert 
Dean E. Ewing 
John G. Gibson 
Jewett B. Graves 
F. Oral Grounds 
Ralph W. Haase 
Robert E. Harris 
Frank S. Hersom 
Richard W. Huff 
Steven A. Kudla 
Richard H. Kurilchik 
Ernest A. Liptak 
Clifford McClumpha 
David K. Miller 
Alex P. Murray 


Tuskegee Institute—At the 1956 commence- 
Veterinary 
Insti- 
were 


ment exercises of the School of 
Medicine, Tuskegee Institute, Tuskegee 
tute, Ala., the following 16 candidates 
presented for the D.V.M. degree: 


THE NEWS 
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Raymond R. Adams, Jr. 
James C. Allen 
Raleigh H. Allen, Jr. 
Harry T. Burleigh 
Hubert L. Clay 

Daniel D. Davis, Jr. 
Marvin H. Downs 
Jesse J. Featherstone 


AMONG THE STATES AND 
PROVINCES 


Welton D. Fillingames 
Thomas L. Gibson 
Ellis M. Hall 

John H. Hall 

Calvin E, Hubbard 

A. Curtis Norris 
Edward Pygatt 

Darrell Roney 


lowa 
State Association—The annual sports and 
field day sponsored by the Iowa Veterinary 
Medical Association was held at the Mason 
City Golf Club, Mason City, on Aug. 2, 1956 
Prizes were awarded and a dinner was enjoyed 
by all those who attended. 
@ 
Annual Conference.—The annual veterinary 
conference for Iowa veterinarians was held on 


Graduating Class, 1956, School of ~ Medicine, Tuskegee Institute 
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Top row (left to right)—Raymond R. Adams, Jr., 
Hubert L. Clay, 


James C. 
Daniel D. Davis, Jr., 


4. 
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Medicine 


Allen, Raleigh H. Allen, Jr., Harry T. Burleigh, 


Marvin H. Downs. 


Second row—Jesse J. Featherstone, Dean T. S. Williams, Welton D. Fillingames. 


Ellis M. Hall, 
Pygatt, 


Third row—Thomas L. Gibson, 


John H. Hall, 
Darrell Roney. 


Calvin E. Hubbard, A. Curtis Norris, Edward 
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the lowa State College campus in Ames on 
July 17-18, 1956. 

The following were program participants: 
Richard Baum, Osage; G. W. Cornwell, Boone; 
Floyd Cross, president of the AVMA, Fort 
Collins, Colo.; E. Ingmand, Red Oak; C. D. 
Lee, Ames; George Mather, School of Veteri- 
nary Medicine, University of Minnesota, Min- 
neapolis; C. Nelson, Jewell; C. Pfow, Mason 
City; Kenneth Smith, Sioux City; R. A. 
Tjalma, State University of lowa, lowa City; 
J. P. Torrey, ARS, U.S.D.A., Ames; and the 
following members of the I.S.C. faculty: John 
Bowne, John Collier, Joseph Graca, and R. A 
Packer. 


Kentucky 


Officers of State Association —At the forty- 
fifth annual meeting of the Kentucky Veteri- 
nary Medical Association, July 16-17, the fol- 
lowing officers were elected: H. A. Gray, 
Bowling Green, president; V. L. Nickell, Win- 
chester, first vice-president; H. H. Sutton, 
Lexington, second vice-president; Tom _ S. 
Maddox, Greenville, third vice-president; R. H. 
Singer, Lexington, secretary-treasurer; and E. 
L. Taylor, Georgetown, member of the execu- 
tive committee. 

s/T. J. Srearns, Resident Secretary. 


Massachusetts 


Western Massachusetts Association.—T hie 
regular quarterly meeting of the Western Mas- 
sachusetts Veterinary Medical Association was 
held on June 6, 1956, at the Lord Jeffrey Inn, 
Amherst. A panel discussion on laboratory 
services for practitioners followed the dinner. 
Members of the panel included laboratory 
workers from the University of Massachusetts 
and area practitioners. 


s/Srewarr K. Harvey. 


Michigan 


Officers of Michigan State Veterinary Medical As- 
sociation 
Dr. Peter J. Babich, Flint (third from left), past- 
president of the Michigan Association, turns over 
his gavel to Dr. Kenneth Fraser, Niles, elected pres- 
ident at the Association's seventy-fourth annual meet- 
ing in Saginaw. Other new officers are (left to right) 
—Drs. Stephen R. Kelly, Detroit, president-elect; 
Charles H. Coy, Hillsdale, first vice-president; Wil- 
liam Mackie, Lapeer, second vice-president; A. R. 
Wingerter, Big Rapids, third vice-president; and Paul 
Howard, Grand Rapids, secretary-treasurer. 


North Carolina 

Dr. Claude D. Grinnells Honored.—Dr. 
Claude D. Grinnells, professor of dairy hus- 
bandry at North Carolina State College, 
Raleigh, has been named by the North Carolina 


Dr. Claude D. Grinnells 


Veterinary Medical Association as honor veteri- 
narian of the year. The award is based on out- 
standing service to the veterinary profession 
and to the livestock industry of the state. Dr. 
B. W. Dawsey, Gastonia, retiring president of 
the state Association, presented Dr. Grinnells 
with a plaque at the association’s annual ban- 
quet. 

Outstanding in his work with the livestock 
industry, Dr. Grinnells has served with the 
following organizations: American Dairy 
Science Association, southern section; Southern 
Animal Disease Research Workers; U. S. 
Regional Animal Disease Laboratory; and the 
North Carolina Veterinary Medical Associa- 
tion. Dr. Grinnells is a member of the AVMA 
Committee on History. 


Redmont Association.—Newly elected officers 
for the Redmont Veterinary Medical Associa- 


tion are Donald Lackey, Lenoir, president, 
and J. L. Innes, West Asheville, secretary- 
treasurer. s/]. L. Innes, Secretary. 
Texas 


Dr. Schulz to Head Clinics Department.— 
Dr. Carl W. Schulz (KSC '34) has been ap- 
pointed professor in charge of clinics at the 
School of Veterinary Medicine at the A. & M. 
College of Texas. Dr. Schulz’s responsibilities 
will include direction of the large animal, small 
animal, and the ambulatory clinics. 

For more than 18 years, Dr. Schulz operated 


AS 
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a general practice in Jefferson City, Mo. During 
his undergraduate years, he compiled a superior 
record including election to Phi Kappa Phi, a 
college-wide scholarship honor society. He 
served as a captain in the Army Veterinary 


Dr. Carl W. Schulz 


saw service 
He has ap 
association 


Corps during World War II and 
in the China-Burma-India theater. 
peared on numerous veterinary 
programs and has contributed articles on 
clinical subjects to the veterinary literature. 

The position to which Dr. Schulz has been 
appointed is one of ten new faculty and staff 
positions created this year at the Texas school 
in its current improvement program 


DEATHS 


Charles P. Brady (KCV 
Colo, died June 24, 1956. Dr 
short time, then served with the BAI, 
U. S. Department of Agriculture in Illinois, 
Texas, North Dakota, Montana, and 
Nebraska, retiring in 1945 after more than 30 
years with the Department. For the past two 
and one half years, he was meat inspector for 
the City-County Health Department in Pueblo 
He was a member of the National Association 
of Federal Veterinarians and had been a mem- 
ber of the AVMA. His widow, two sons, and 
two granddaughters survive. 

Bert Brunink (GR °18), McBain, Mich., died 
in 1955 or early 1956. Dr. Brunink was a gen- 


13), 72, Pueblo, 
Srady practiced 
for a 


Oregon, 


eral practitioner. 
*Otis H. Burnside (API °42), 36, Franklin, 
N. Car., died May 1, 1956. Dr. Burnside, a gen- 
eral practitioner, was a member of the AVMA. 
His widow survives. 
Bohdan Czechut (LEM ’32), Omaha, 
died July 8, 1956. Dr. Czechut had been 


Neb., 


em- 
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ployed by the ARS, U. S. Department of Agri- 
culture. 

James C. Green (KCV '18), 72, Monticello, 
Ark., died in May, 1956, Dr. Green had served 
with the ARS, U. S. Department of Agricul- 
ture, for many years and had retired just a 
month before his death. He was a member of 
the National Association of Federal Veterinar- 
ians and had been a member of the AVMA. His 
widow survives. 

*Edward Himsel (CIN ’13), 66, Cincinnati, 
Ohio, died July 4, 1956. Dr. Himsel, who had 
served with the BAI, U. S. Department of Ag- 
riculture until his retirement in 1952, 
member of the National Association of Federal 
Veterinarians and a life member of the AVMA 
His widow, two daughters, and four grandchil- 
dren survive 

A. H. Legenhausen (CVC '10), 68, Dundee, 
Ill., died April 9, 1956. Dr. Legenhausen had 
served for many years with the BAI, U. S 
Department of Agriculture. He had 
member of the AVMA. 

Floyd A. Logan (ONT ’14), Marine City, 
Mich., died in 1955 or early 1956. Dr. Logan 
was a general practitioner and was also meat 
inspector for the St. Clair County Health De- 
partment until ill health forced his retirement. 

Lee C. Songer (KCV '03), 78, Olathe, Kan., 
died May 21, 1956. Dr. Songer had served with 
the BAI, U. S. Department of Agriculture. He 
was a member of the National Association of 
Federal Veterinarians and had been a member 
of the AVMA. 

*Charles F. Van de Sand (CVC '15), 73, Kiel, 
Wis., died March 8, 1956. Dr. Van de Sand had 
practiced in Kiel for 40 years, during which he 
served as president of the Wisconsin Veterinary 
Medical Association (1936), on the Wisconsin 
State Board of Veterinary Examiners (1931- 
1955 when he retired due to ill health), and as 
AVMA resident secretary (1924, 1930, 1931). 
He was admitted to the AVMA in 1917 and 
was made a life member in 1954. 

Dr. Van de Sand is survived by his widow, 
one son, and two grandchildren. 

*Leunis Van Es (ONT '93), 87, Lincoln, 
Neb., died Aug. 27, 1956. An obituary will ap- 
pear in the October 1 issue of the JouRNAL. 

*Arthur L. Warth (WES ’08), 74, Garnett, 
Kan., died April 24, 1956. Dr. Warth, a general 
practitioner, was a member of the Kansas Vet- 
erinary Medical Association and of the AVMA. 

Perry Zenor (CVC '06), 74, Sioux City, Iowa, 
died June 4, 1956. Dr. Zenor had served with 
the BAI, U. S. Department of Agriculture for 
40 years. He retired in 1951. He was a member 
of the National Federal Veter- 
inarians and had been a member of the AVMA. 
Dr. Zenor is survived by his widow, two sons, 
two daughters, and three grandchildren. 
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! AGAIN WELCOME? THIS OPPORTUNITY 

+O MEET ITS MANY FRIENDS 
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ORGANIZATION 
SECTION 


Dr. J. M. Arburua and Dr. Dan J. Anderson 
Elected in Executive Board Districts VI and VIII 


Dr. ARBURUA REELECTED 


In the balloting completed on July 10 in District 
VI (Arizona, California, Canal Zone and Central 
America, Colorado, Mexico, Nevada, New Mexi- 
co, Utah), Dr. Joseph M. Arburua, incumbent and 
present Board chairman, of San Francisco, was 
reelected for a five-year term ending in 196]. 

Dr. Arburua, when first elected in 1951, was in 
active practice at the time. A graduate of San 
Francisco Veterinary College in 1915, he was 
associated for many years with Dr. John McInnes 
(SF ’16) and, later, with Dr. McInnes and Dr. 
Milton C. Levy (WSC '31) in the operation of a 
practice and small animal hospital in San Fran- 
cisco. Dr. Arburua has been active in veterinary 


Dr. Joseph M. Arburua 


affairs locally, in his state, and in the AVMA 
for a long time. In 1948, he was general chairman 
of the committee on local arrangements for the 
AVMA convention in San Francisco. 

Especially interested in the history of the veteri- 
nary profession, he is the author of several arti- 
cles on the subject and has been a member of the 
AVMA Committee on History for several years, 
serving as chairman in 1950. He served in the 
Army Veterinary Corps in both world wars, 
was active in the organized reserves following 
World War I, was recalled to active duty early in 
World War II, and was stationed at the Meat 
and Dairy Hygiene School in Chicago for a time 
and later at Fort Lewis, Washington. 

Dr. Arburua retired from active practice about 
a year ago and is now living at 3020 26th Avenue, 
San Francisco. 


VIII 
(Arkansas, Kansas, Louisiana, 
and Texas), Dr. Dan J. 
Anderson, general practitioner of Smithfield, 
Texas, near Fort Worth, was elected to a five- 
year term succeeding Dr. W. G. Brock, Dallas, 
who has served on the Executive Board since 1946. 
Dr. Anderson received his D.V.M. degree from 
Texas A. & M. College in 1928. He practiced first 


New Memsber From Disrrict 


In District VIII 
Missouri, Oklahoma, 


in San Antonio, was associated with the Ralston 
Purina Company in St. Louis for a time as animal 
pathologist, returned to Texas where he practiced 
at Terrill a short time before entering the Army 
Veterinary Corps, being discharged in 1945 with 


Dr. Dan J. Anderson 


the rank of captain; he is now a major in the 
Veterinary Corps Reserve 


Following release from military service, Dr. 
Anderson became state veterinarian with the 
Texas Livestock Sanitary Commission and so 


served until 1946 when he again entered practice 
In 1954, he was named “Outstanding Practitioner” 
of Texas by the state association. He is past-sec- 
retary of the Tarrant County Veterinary Medical 
Society, a member of the Texas V.M.A. Execu- 
tive Board, the U. S. Livestock Sanitary Associa- 
tion, veterinary advisor to the Southern Regional 
Education Board, and is active in community 
affairs in his home city. 

Drs. E. R. Maschgan and Jo Anne Schmidt of 
Chicago served as tellers on July 12 and certified 
the results of the election in the two districts. 


' 
WOMEN'S AUXILIARY 
Acting President—Mrs. Alfred E. Coombs, P.O. Box 174, 
Skowhegan, Maine 
Secretary—Mrs. F. R. Booth, 3920 E. Jackson Blvd., Elk- 
hart, Ind. 


Kentucky Auxiliary —The following officers 
of the Women’s Auxiliary to the Kentucky 
Veterinary Medical Association have been 
elected for the coming year: Mrs. Harley Sut- 
ton, Lexington, president; Mrs. H. A. Gray, 
Bowling Green, first vice-president; Mrs. 
Nelson Potts, Glasgow, second vice-president; 
Mrs. Robert Folsom, Danville, secretary- 
treasurer; and Mrs. R. L. Hectorne, Louisville, 
publicity chairman. 


s/T. J. Srearns, Resident Secretary 
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Have you considered the advantages 
of Aeroderm’ plastic spray-on bandage 
in the following? 


bovine laparotomy... 


Sprayed directly over sutures, Aeroderm forms 
"N a tough, flexible, transparent, plastic film barrier 
/ g which protects against infection, abrasion and injury 


from body discharges. Cleanly healing incision 
fosters uneventful recovery. 


In severe excoriation... 


4 € 3 The tough Aeroderm film protects the excoriated area 
from further damage and fosters healing, e.g., 
>" a urine burns of thighs in obese bitches, excoriation 
; ; by serum discharge from oophorectomy wound, 
deep excoriation by searing discharge from infected 
bite wound. When excoriation is anticipated, 
Aeroderm dressing protects against injury. 


uine herniorrhaphy ... 


eq 

\ While tissues repair naturally, Aeroderm protects 
the incision from contamination by dirt and sweat 
and from injury by abrasion. The tough Aeroderm 
film is impermeable to bacteria and encourages 
clean wound healing. 


After docking the dog’s tail... 


Aeroderm spray-on bandage conforms to the “difficult” 
shape of the stump. The protective film keeps 

a: wie the wound clean and avoids injury or infection 

from the dog’s licking. 


For surgical wounds in me perineal region... 


3 ‘ Tissues can repair normally when protected against 
c~ es fecal contamination and urine burns by Aeroderm. 
This spray-on dressing adapts to body sites previously 


almost impossible to dress and withstands movement. 


Aeroderm is sterile as supplied in 6 oz. aerosol-type dispenser. Two or three light coats are 
sprayed directly onto the aseptic wound, allowing a few seconds for drying between coats. 
Cost of Aeroderm dressing, as applied in three coats, is about 2 cent per square inch covered 
or approximately seven cents to dress a four-inch wound. Why not try it on your next 
suitable case? Aeroderm is available through your veterinary supply dealer. 


For reprints of veterinary journal reports, please write: 


AEROPLAST CORPORATION 
@ 420 Dellrose Avenue, Dayton 3, Ohio 
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COMING MEETINGS 


Central Indiana Veterinary Medical Association. Annual 
small animal seminar. Highland Country Club, Indian- 
apolis, Sept. 19, 1956. George R. Burch, Pitman-Moore 
Co., Research Farm, R.R. 1, Box 504, New Augusta, 
Ind. 

New York State Veterinary Medical Society, Annual meet- 
ing. Concord Hotel, Kiamesha Lake, N. Y., Sept. 19-21, 
1956. L. W. Goodman, 2303 Northern Blvd., Manhasset, 
general chairman; Miss Joan S. Halat, 803 Varick St., 
Utica, secretary. 

Washington State Veterinary Medical Association. Annual 
meeting. Davenport Hotel, Spokane, Sept. 21-22, 1956. 
P. J. Pfarr, 6306 N. Wall St., Spokane 53, general 
chairman. 

Oklahoma conference for veterinarians. School of Veteri- 
mary Medicine, Oklahoma A. & M. College, Stillwater, 
Sept. 27-28, 1956. A. L. Malle, Department of Veterinary 
Pathology, chairman. 

Missouri, University of. Annual shore course for veteri- 
narians. School of Veterinary Medicine, University of 
Missouri, Columbia, Oct. 1-2, 1956. Cecil Elder, chair- 
man, short course committee. 

Southwestern Iowa Veterinary Medical Association. Semi- 
annual meeting. Chieftan Hotel, Council Bluffs, lowa, 
Oct. 2, 1956. Fred W. Petersen, Avoca, secretary. 

Purdue University. Annual short course for veterinarians. 
Purdue University, Lafayette, Ind., Oct. 3-5, 1956, L. M. 
Hutchings, Purdue University, Department of Veteri- 
nary Science, Lafayette, chairman. 


Eastern lowa Veterinary Association, Inc. Annual meet- 


ing. Hotel Montrose, Cedar Rapids, Oct. 4-5, 1956. 
Forrest E. Brutsman, Traer, secretary. 
South Dakota Veterinary Medical Association. Annual 


meeting. Hotel Cataract, Sioux Falls, Oct. 4-5, 1956. J. 
L. Noordsy, Marion, S. Dak., secretary. 

New England Veterinary Medical Association. Annual meet- 
ing. Hotel Statler, Hartford, Conn., Oct. 7-10, 1956 


Bovine and Equine 


Safety 


MOUTH 
SPECULUM 


* Safety locking fea- 
ture withstands 
800 Ibs pressure. 


Allows adequate 
room for inserting 
arm from. either 
side. 


through mouth 
makes this opera- 
tion simpler and 
more humane. 


Price $57.50 


POST For stomach tube 
PAID attachment add $15 


Sold to veterinarians —y by makers of famous 
MacAllan Ear-Croppin ‘orms. Send 
money order. or phone Lond 


check or 
ing 2-3797. 


MacALLAN LABORATORIES 
Rowte Ne 2, Box 420 Lansing, Machigen 


C. Lawrence Blakely, 484 Chestnut St., Needham, 
Mass., secretary. 

University of Illinois. Annual Conference and extension 
short course for veterinarians. College of Veterinary 
Medicine, University of Illinois, Urbana, Oct. 12, 1956, 
L. E. Boley, Department of Veterinary Clinical Medicine, 
chairman. 

American Association of Veterinary Bacteriologists. Annual 
meeting. Texas A. & M. College, College Station, Oct. 
13, 1956. J. P. Delaphane, Michigan State University, 
College of Veterinary Medicine, chairman. 

American Veterinary Medical Association. Annual meeting. 
Municipal Auditorium, San Antonio, Texas, Oct. 15-18, 
1956. J. G. Hardenbergh, 600 S. Michigan Ave., Chicago 
5, Ill., executive secretary. 

Veterinary Symposium on Dogs. Kankakee Civic Audi- 
torium, Kankakee, Il!l., Oct. 24, 1956. Mr. Harry Miller, 
Gaines Dog Research Center, 250 Park Ave., New York 
17, N. Y., director. 

Mississippi Valley Veterinary Medical Association. Annual 
meeting. Hotel Pere Marquette, Peoria, Ill., Nov. 7-8, 
1956. William L. Beer, 612 N. College Ave., Aledo, 
Ill., secretary. 

Midwest Small Animal Association, annual meeting, and 
American Animal Hospital Association, regional meeting. 
Hotel Burlington, Burlington, lowa, Nov. 18-19, 1956. 
J. Porter Coble, 2828 S. MacArthur Blvd., Springfield 
Ill., secretary, Midwest Small Animal Association. 

U. S. Livestock Sanitary Association. Annual meeting. Mor- 
rison Hotel, Chicago, Ill., Nov. 28-30, 1956. R. A. Hen- 
dershott, 33 Oak Lane, Trenton 8, N. J., secretary. 

Animal Care Panel. Annual meeting. Morrison Hotel, 
Chicago, Ill., Nov. 29-30, 1956. Robert J. Flynn, P.O. 
Box 299, Lemont, Ill., secretary. 

Nebraska Veterinary Medical Association. Annual meeting. 
Hotel Lincoln, Lincoln, Dec. 3-5, 1956. W. T. Spencer, 
1250 North 37th St., Lincoln, secretary. 

New York State Veterinary College. Annual conference 
for veterinarians. New York State Veterinary College, 
Cornell University, Ithaca, Jan. 2-4, 1957, W. A. Hagan, 
dean. 

lowa Veterinary Medical Association. Annual meeting. 
Hotel Fort Des Moines, lowa, Jan. 22-24, 1957. F. B. 
Young, Waukee, lowa, secretary. 

Minnesota State Veterinary Medical Association. Annual 
meeting. Radisson Hotel, Minneapolis, Feb. 4-6, 1957. 
B. S. Pomeroy, 1443 Raymond Ave., St. Paul 8, secre- 
tary. 


Foreign Meetings 


Asociacién Médico Veterinaria de Puerto Rico. Inter Ameri- 
can veterinary medical symposium. Caribe Hilton Hotel, 
San Juan, Nov. 30-Dec. 2, 1956. O. A. Lépez-Pancheco, 
P.O. Box 155, Hato Rey, Puerto Rico, chairman. 


(Continued on p. 30) 
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@ Automatic Head Adjuster 


@ Also Call Cradies. Corrats, 
Feeder Bunks ang Stock 
Racks for Pickups 


Dealers Wanted 
WwW CATTLE CHUTE COMPANY 
Dodge City. Kansas 


The World’s Finest Cattle Handling Equipment 
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| herapeutic failure, frequently encountered 


in retained placenta, can be prevented — with 
new Furea Veterinary. successfully 
combines the potent wide range bactericidal 
and deodorizing action of the nitrofuran, 
FuraciIN® (brand of nitrofurazone ), with the 


cleansing action of urea. 


In practically every case of retained placenta, 
treatment with Furea has produced quick 
improvement of the general condition of the 
cow with lessening or elimination of malodor. 
Fertility rate remained unimpaired in over 
of treated cows.” Veterinary 
boluses disintegrate readily in the uterus, 
assuring rapid and even distribution of active 
ingredients. Furea boluses are nonirritating 


and nontoxic. 


Supplied: Each bolus contains 0.12 grams 

of Furactn and 12 grams urea. Bottle of 25. 
Available through your professional 
veterinary distributor. 

Dose: Two boluses inserted into the recently 
pregnant horn. One bolus may be placed 

in the non-pregnant horn. 


* Jones, S. V.; Belloff, G. B., and 
Roberts, H.D. B.: Vet. Med. Press. 


NITROFURANS — a new class of 
antinucrobials — neither 
antibiotics nor sulfonamides. 


FATON LABORATORIES 
Norwich, New York 
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Regularly Scheduled Meetings 


ALABAMA—Central Alabama Veterinary Association, the 
firse Thursday of each month. B. M. Lauderdale, Mont- 
gomery, secretary. 

Jefferson County Veterinary Medical Association, the 
second Thursday of each month. S. A. Price, 213 N. 
15th St., Birmingham, secretary. 


ARIZONA—Central Arizona Veterinary Medical Associa- 
tion, the second Tuesday of each month, Keith T. 
Maddy, Phoenix, Ariz., secretary. 

Pima County Veterinary Medical Association, the third 
Wednesday of each month in Tucson. E. T. Anderson, 
8420 Tanque Verde Rd., Tucson, Ariz., secretary. 
Southern Arizona Veterinary Medical Association, the 
third Wednesday of each month at 7:30 p.m. E. T. 
Anderson, Rt. 2, Box 697, Tucson, Ariz., secretary. 


CALIFORNIA—Bay Counties Veterinary Medical Associa- 
tion, the second Tuesday of each month. E. Paul, Red- 
wood City, Calif., secretary. 

Central California Veterinary Medical Association, the 
fourth Tuesday of each month. Wilfred Pimentel, 3455 
S. Elm Ave., Fresno, Calif., secretary. 

Association of East Bay Veterinarians, bimonthly, the 
fourth Wednesday. Leo Goldston, 3793 Broadway, Oak- 
land 11, Calif., secretary. 

Kern County Veterinary Medical Association, the first 
Thursday evening of each month. A. L. Irwin, 301 Taft 
Highway, Bakersfield, Calif., secretary. 

Mid-Coast Veterinary Medical Association, the first Thurs- 
day of every even month. W. H. Rockey, P. O. Box 121, 
San Luis Obispo, Calif., secretary. 

Monterey Bay Area Veterinary Medical Association, the 
third Wednesday of each month. Lewis J. Campbell, 90 
Corral de Tierra, Salinas, Calif., secretary. 


North San Joaquin Valley Veterinary Medical Association, 
the fourth Wednesday of each month at the Hotel Co- 
vell, in Modesto, Calif. Lyle A. Baker, Turlock, Calif., 


secretary. 


Orange Bele Veterinary Medical Association, the second 
Monday of each month. Chester A. Maeda, 766 E. 
Highland Ave., San Bernardino, Calif., secretary. 


Orange County Veterinary Medical Association, the third 
Thursday of each month. Donald E, Lind, 2643 N. Main 
St., Santa Ana, Calif., secretary. 

Peninsula Veterinary Medical Association, the third Mon- 
day of each month. T. D. Harris, Sam Mateo, Calif., 
secretary. 

Redwood Empire Veterinary Medical Association, the 
third Thursday of each month. Robert E. Clark, Napa, 
Calif., secretary. 

Sacramento Valley Veterinary Medical Association, the 
second Wednesday of each month. W. E. Steinmetz, 
4227 Freeport Blvd., Sacramento, Calif., secretary. 

San Diego County Veterinary Medical Association, the 
fourth Tuesday of each month. H. R. Rossoll, 1795 
Moore St., San Diego, Calif., secretary. 

San Fernando Valley Veterinary Medica! Association, the 
second Friday of each month at the Casa Escobar Restau- 
rant in Studio City. John Chudacoff, 7912 Sepulveda 
Bivd., Van Nuys, secretary. 

Southern California Veterinary Medical Association, the 
laste Wednesday of each month. Don Mahan, 1919 Wil- 
shire Blvd., Los Angeles 57, Calif., executive secretary. 
Tulare County Veterinarians, the second Thursday of 
each month. R. B. Barsaleau, 2333 E. Mineral King, 
Visalia, Calif., secretary. 


COLORADO—Denver Area Veterinary Society, the fourth 


(Continued on p. 32) 
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Shoulder Length 


of brown latex. 
One universal 
size fits either 
hand. Neck 
strap holds 
sleeve in 
place while 
you work. 


Veterinary 


Obstetrical Gloves 


ROLLPROES ° cotton Flock Lined 
with Flat Banded Wrists | Utility Gloves 


= — Oil, acid, caus- 
= tic and grease 
— resistant neo- 
prene. Non-slip 
grip. Slip on 
and off easily. 
Small, medium 
and large sizes. 
Order U-35. 


Thin, sheer surgical 
gloves of white la- 
tex that won’t roll 
down. Sizes 6 to 
9%. Order RP-158. 


Elbow Length 


Gloves 


Sort Wristed QUIXAM? 


ROLLPAUES 


by PIONEER 


Specialists in 
Surgical, Industrial 
and Household 
Hand Protection 
for over 35 Years 


a Tough, 
atex. Fits 
ove —, either hand. 
Tough, sheer — Small, 
white latex. medium 
Fits either )\ | for people allergic to | and large 
hand. Sizes latex natural rubber. | 51zes. 
medium Sizes 6% to 9. 
and large. Order 75-LW. 


Also Brown Latex liners for insemination work. 
Order from your supplier today or write us. 
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now...treat BOTH 
the infection and inflammation of mastitis 


ai Treat the infection in the alveolus 


i eer with this synergistic and additive combination of 
e NEOMYCIN, PENICILLIN, and POLYMYXIN — which sets at 


least two antibiotics against each of the organisms 
a commonly associated with mastitis. In this way, 


bacterial resistance is more readily overcome and less 


likely to develop. 


Treat the inflammation in the interalveolar tissue 
with corter* (hydrocortisone) acetate, most potent of the 
natural anti-inflamgnatory corticosteroids. Control of the 
inflammation and swelling around the infected alveoli helps 
reduce scarring and falling-off in milk production. 


Teatube-CORBIOT: 


Each 10 Gram, single-dose tube contains 20 mg. hydrocortisone (corTEF) acetate, 
250 mg. neomycin sulfate (equiv. to 175 mg. base), 250,000 units procaine 
penicillin G, 50,000 units polymyxin B sulfate, and 50 mg. chlorobutanol in a 
special, milk-miscible base. 


. 
TRADEMARK, U.S. PAT. OFF 


VETERINARY MEDICAL DEPARTMENT ‘Upjohn | The Upjohn Company, Kalamazoo, Michigan 
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Tuesday of every month. Richard C. Tolley, 5060 S. 
Broadway St., Englewood, Colo., secretary. 

Northern Colorado Veterinary Medical Society, the first 
Monday of each month. M. A. Hammarlund, School of 
Veterinary Medicine, Colorado A. & M. College, Fort 
Collins, Colo., secretary. 

DELAWARE—New Castle County Veterinary Association, 
the firss Tuesday of each month at 9:00 p.m. in che 
Hotel Rodney, Wilmington, Del. E. J. Hathaway, Clifton 
Park Manor, Apt. 73-5, Wilmington 2, Del., secretary. 


FLORIDA—Central Florida Veterinary Medical Associa- 


SPECIAL 
FORMULAE 


Prescription 


tion, the second Friday of each month, time and place 
specified monthly. James B. Murphy, Eustis, Fila., 
secretary. 


Jacksonville Veterinary Medical Association, the second 
Thursday of each month, time and place specified month- 
ly. George F. Yopp, 4644 Main St., Jacksonville, Fla., 
secretary. 


Palm Beach Veterinary Society, the last Thursday of each 


month in the county office building at 810 Datura 
ie $ , St., Wese Palm Beach. Ross E. Evans, 5215 S. Dixie 

Highway, West Palm Beach, Fla., secretary. 

Ridge Veterinary Medical Association, the fourth Thurs- 
FOR DOGS and CATS day of each month in Bartow, Fla. Paul J. Myers, 


Winter Haven, Fia., secretary. 


EFFECTIVE IT HEN NUTRITIONAL South Florida Veterinary Society, the third Tuesday of 


each month, at the Seven Seas Restaurant, Miami, Fila. 


THERAPY IS INDICATED E. D. Stoddard, 6432 S. W. 8th St., Miami, Fia., 
secretary. 
$ Suwannee Valley Veterinary Association, the third Fri- 
1. p/d for Reproduction and day of each month, at the Thomas Hotel, Gainesville, 
Lactation Fla. R. C. Mann, Rt. 1, Box 37, Ocala, Fla., secretary. 
‘ GEORGIA—Atlamta Veterinary Society, the second Tues- 
Zz r/d for Obesity Correction day of every month at the Elks Home on Peachtree St., 
Atlanta, Ga. J. L. Christopher, Smyrna, Ga., secretary. 
3. i/d for Intestinal Disorders ILLINOIS—Chicago Veterinary Medical Association, the 
second Tuesday of each month. Mark E. Davenport, Jr., 
4. k/d for Nephritic Conditions 215 S. Edgewood Ave., LaGrange, Ill., secretary. 
Eastern Illinois Veterinary Medical Association, the first 
: . Thursday of March, June, September, and December. 
5 c/d Special diets for Cats A one-day clinic is held in May. H. S. Bryan, College 
of Veterinary Medicine, University of Illinois, Urbana, 
secretary. 
DISPENSED {NDIANA—Central Indiana Veterinary Medical Associa- 
tion, the second Wednesday of each month. Peter John- 
ONLY BY son, Jr., 4410 N. Keystone Ave., Indianapolis 5, secretary. 
GRADUATE Michiana Veterinary Medical Association, the second Thurs- 
day of every month, except July and December, at the 


VETERINARIANS : Hotel LaSalle, South Bend, Ind. J. M. Carter, 3421 5. 


Main St., Elkhart, Ind., secretary. 


Tenth District Veterinary Medical Association the third 
Thursday of each month. W. E. Sharp, Union City, 
Ind., secretary. 


1OWA—Cedar Valley Veterinary Association, the second 
Monday of each month, except January, July, August, 
and October, at Black's Tea Room, Waterloo, lowa. 
H. V. Henderson, Reinbeck, lowa, secretary. 


Coon Valley Veterinary Association, the second Wednes- 
day of each month, September through May, at the 


A 

I (inquiry form for gradvate veterinarians only) | Bradford Hotel, Storm Lake, Iowa. D. 1. Lee, Sac 
| HILL PACKING COMPANY, Box 148, Topeka, Kon. ] City, Iowa, secretary. 
J Send information on therapeutic feeding 0 ! Fayette County Veterinary Association, the third 
1 Send information on other Hill products a) Tuesday of each month, except in July and August, at 

1 Pa and Ma’s Restaurant, West Union, lowa. Donald E. 
NAME ________ Moore, Box 178, Decorah, Iowa, secretary. 
Northeast lowa-Southern Minnesota Veterinary Asso- 


ADDRESS ciation, the first Tuesday of February, May, August, 
and November at the Wisneslick Hotel, Decorah, lowa, 


HILL PACKING COMPANY. ad Donald E. Moore, Box 178, Decorah, Iowa, 


P.O. Box 148 Topeka, Kans. 


(Continued on p. 34) 
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Those moments when your 
work seems worthwhile... 


**Thanks, Doctor...she sure 
had some swell puppies!” 


The tears of gratitude 
in the eyes of a small 
boy when he thanks you 
for doing a good job 

. is there anything 
that quite measures up 
to this feeling? 


Recommending a balanced diet supplying all the nour- 
ishment a dog can use is easy if you merely suggest 
Kasco Dog Food. Why Kasco? Because Kasco is a 
COMPLETE DIET for all dogs of all breeds. 


KASCO FEATURES STABILIZED VITAMINS 


Feeding Kasco correctly assures adequate daily amounts 
of vital vitamins needed especially during times of 
stress, such as pregnancy, nursing, accident or illness. 
Because Kasco’s vitamins are stablized, full vitamin 
protection is a fact (not just fancy) in Kasco Dog Food. 


This is just one of the many extras dog owners get 
when they feed Kasco Dog Food. The value of these 
“bonus benefits” shows up in a combination of top 
conditions and a lower feeding cost. 


can. feed and necomnemd Kisco uth. confidence / 


KASCO’ DOG FOOD: 


MANUFACTURED BY KASCO MILLS—TOLEDO, OHIO 
A Division of Corn Products Sales Company 
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for good nutrition.. 


essential vitamins 


vital minerals 


IN BALANCE .... 


VIONATE is a reliable source for all the vitamins 
and minerals known to be essential to the diet of dogs, 
cats, fur-bearing animals, horses and calves. Vionate 
is a balanced vitamin and mineral supplement — 
formulated to eliminate the need for partial sup- 
plementation, and to provide an adequate, balanced 
minimum daily intake of fat-soluble vitamins, B-com- 
plex vitamins, and essential minerals. Vionate is 
recommended for the prevention of all vitamin and 
mineral deficiency diseases, as well as for use thera- 
peutically when deficiency symptoms are present. 


VIONATE contains 11 VITAMINS, 9 MINERALS. 
Each of the vitamins and minerals in Vionate fulfills 
a specific need in growth, health, vigor, reproduction 
and general well-being. Vionate is particularly rec- 
ommended for pregnant or lactating females to pro- 
vide an abundant supply of bone-building calcium 
and phosphorus in the proper ratio, in addition to 
ample vitamin D to assure thorough assimilation. 
Vionate is important for weanlings and sucklings to 
provide the vitamins and minerals essential for fast 
growth, sound tooth and skeletal development, and 


for all fur-bearing animals to promote healthy skin 
and glossy shining coat. 
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recommended for 


e Sound skeletal development in young 

e Pregnant or lactating dams 

e Prevention and treatment of deficiency diseases 
® Maximum growth, health, vigor 

® Healthy skin, glossy coat and fur 

® Follow-up therapy after stress 


VIONATE contains wy 


VITAMINS MINERALS 
Vitamin A 37,000 U.S.P. units per Ib. Salt 6.6% 
Vitamin Ds 3,700 U.S.P. units pertb. Calcium 7.7% 
Vitamin Bi ................18 mg. per lb. Phosphorus 4.6% 
Vitomin Be ............ 36mg. perlb. lodine 018% 
Vitamin Be ........... 4.5 mg. per lb. tron 044% 
Vitamin Be activity 0.07 mg. per lb. Cobalt 00044% 
Folic acid .............. 1.8 mg. per lb. Copper 0044% 
90 mg. per lb. Magnesium .066% 


feeding RECOMMENDATIONS e 


The vitamin and mineral content of most available foods 
varies greatly both in quantity and ratio. To assure an ade- 
quate daily supply of these essential food elements, the feed- 
ing of Vionate is recommended once each day from date of 


birth. Vionate added to 

sures that the vitamin | 

and mineral requirements ane ded 
are met in proper balance. 


VIONATE is available in 8-0z., 2-lb. and 10-lb. canisters, 

as well as 50-lb. bags, from your favorite veterinary supply 
house. For further information, write: SQUIBB, Veterinary 
Products Department, 745 Fifth Avenue, New York 22, N. Y. 


VIONATE is a@ registered Squibb trademark. 


SQUIBB QUALITY 


-—-THE PRICELESS INGREDIENT 


| 
» 
Pantothenic acid 45 mg. perlb. Manganese .148% 
Vitamin E ....... 50 Int. Units per Ib. ; ; 
Choline ................3,300 mg. per Ib. 4B 
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BEST IN THE BUSINESS BECAUSE 
OUR BUSINESS IS MEAT! 


SWIFTS PARD MEAL 
has more meat protein 
than any other leading 


dry dog food! 


We know meat. You know dogs. But we 
both know that protein is the key essential to 
a dog’s good health. That’s why extra amounts 
of meat protein go into Pard Meal... more 
than is found in any other leading dry dog 
food. It’s first choice for flavor, too... dogs 
preferred it 2 to 1 in actual feeding tests. 
Because Pard Meal is so concentrated in 
complete food values, you can feed up to 25% 
less by volume. Now available in both flake 
and crumble textures—25- or 50-lb. bags. 


SWIFT & COMPANY S if 
Pard Dept. * U. S. Yards wilt 


Chicago 9, Illinois 72 Sewe Your Family Beller 


IT'S CONDENSED! FEED UP TO 25% LESS! 


New Pard Meal is so rich in concentrated food 
value that, pail for pail, you feed less... up 
to 25% less than with other leading dry-type 
meals. Ask your Swift man to show you a com- 
parative feeding chart. 


SURE, SWIFT CANS PARD TOO 


“Where's my Pard?” Dogs can't help clamoring 
for Swift's canned Pard . . . it’s made with the 
GOOD BEEF TASTE that comes from juicy 
beef variety meats, ground beef 
bone and just the right amount of 
beef fat. There's as much nourish- 
ment in one can as there is in a 
human dinner of roast beef, green 
beans and mashed potatoes. Swift's 
Pard is all a dog needs or wants! 
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ready to ; 


“just streak it__ 


PRE- E Lo 


(prepared medium) 


the disposable culture plate sealed in a sterile bag 


9 MEDIA NOW AVAILABLE 


for routine bacteriology 


Blood Agar MacConkey Agar 
Chocolate Agar S S Agar 
E.M.B. Agar Bismuth Sulfite Agar 


PRE-MEDS are optically clear, scratch-free Petri 
dishes containing ready-to-streak culture media. 
For maximum shelf life, each PRE-MED is sealed 
in a sterile polyethylene bag to preserve moisture 
and prevent air contamination. (Bag may be 
resealed for prolonged incubation. ) 

Gone are the tedious hours of preparing glass 
Petri dishes for re-use. Gone are the troubles that 
go with mixing your own culture media. Let 
Hyland do it for you—with modern, controlled, 


for routine mycology 


Sabouraud Dextrose Agar 
Mycosel Agar 
Littman Oxgall Agar 


mass production methods. You get perfect, uni- 
form, sterile preparations at what cost-conscious 
laboratories agree is actually less than “do-it- 
yourself” costs. 

With PRE-MED, even perishable specimens 
become routine to handle. Simply open a bag, 
streak the plate, incubate—and after reading, 
destroy. Enjoy PRE-MED advantages now. In units 
of 3 plates of any one medium (minimum order) 
—50¢ per plate. Lower cost in quantity. 


HYLAND LABORATORIES 


4501 Colorado Boulevard, Los Angeles 39, Calif. 
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In the field...or in your clinic | 
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KENTUCKY—Central Kentucky Veterinary Medical Asso- 

ciation, the firsts Wednesday of each month. L. S. Shir- 
rell, Versailles Rd., Frankfort, secretary. 
Jefferson County Veterinary Society of Kentucky, Inc., 
the firss Wednesday evening of each month in Louisville 
or within a radius of 50 miles. W. E. Bewley, P.O. Box 
“H,”’ Crestwood, secretary. 


MARYLAND—Baltimore City Veterinary Medical Associa- 
tion, the second Thursday of each month, September 
through May (except December), at 9:00 p.m. at the 
Park Plaza Hotel, Charles and Madison St., Baltimore, 
Md. Harry L. Schultz, Jr., 9011 Harford Rd., Baltimore, 
Md., secretary. 

MICHIGAN—Mid-State Veterinary Medical Association, 

the fourth Thursday of each month with the exception 
of November and December. Robert E. Kader, 5034 
Armstrong Rd., Lansing 17, Mich., secretary. 
Saginaw Valley Veterinary Medical Association, the 
lass Wednesday of each month. S. Correll, Rt. 1, Mid- 
land, Mich., secretary. 
Southeastern Veterinary Medical Association, the fourth 
Wednesday of every month, September through May. 
Gilbert Meyer, 14003 E. Seven Mile Rd., Detroit 5, 
Mich., secretary. 

MISSOURI—Greater St. Louis Veterinary Medical Associ- 
ation, the first Friday of the month (except July and 
August) at the Sheraton Hotel, Spring Ave. and Lin- 
dell Bivd. Allen B. Shopmaker, 136 N. Meramec, Clay- 
ton 5, Mo., secretary. 


Kansas City Small Animal Hospital Association, the 
firse Monday of each month, at alternating hospitals. 
W. F. Noland, 7504 Metcalf, Overland Park, Kan., 
secretary. 

Kansas City Veterinary Medical Association, the third 
Tuesday of each month at Exchange Hall, ninth floor, 
Livestock Exchange Bidg., 1600 Genessee St., Kansas 


City, Mo. Busch Meredith, 800 Woodswether Rd., Kan- 
sas City 5, Mo., secretary. 

NEW JERSEY—Central New Jersey Veterinary Medical 
Association, the second Thursday of November, January, 
March, and May at Old Hights Inn, Hightstown, N. J. 
David C. Tudor, Cranbury, N. J., secretary. 
Metropolitan New Jersey Veterinary Medical Association, 
the third Wednesday evening of each month from Octo- 
ber through April at the Academy of Medicine, 91 
Lincoln Park South, Newark, N. J. Myron S. Arlein, 
2172 Milburn Ave., Maplewood, N. J., secretary. 
Northern New Jersey Veterinary Association, the fourth 
Tuesday of each month at the Casa Mana in Teaneck. 
James R. Tanzola, Upper Saddle River, secretary. 
Southern New Jersey Veterinary Medical Association, the 
third Tuesday of each month at the Collingswood Veter- 
inary Hospital, Collingswood. W. E. Snyder, E. Kings 
Highway and Munn Ave., Haddonfield, secretary. 

NEW YORK—New York City, Inc., Veterinary Medical 
Association of, the firsts Wednesday of each month at 
the New York Academy of Sciences, 2 East 63rd St., 
New York City. C. E. DeCamp, 43 West 6ist St., New 
York 23, N. Y., secretary. 

Monroe County Veterinary Medical Association, the firs 
Thursday of even-numbered months except August. Irwin 
Bircher, 50 University Ave., Rochester, N. Y., secretary. 

NORTH CAR A—Central Carolina Veterinary Medi- 
cal Association, the second Wednesday of each month 
at 7:00 p.m. in the O’Henry Hotel in Greensboro. J. W. 
Peace, High Point, secretary. 

Eastern North Carolina Veterinary Medical Association, 
the first Friday of each month. Wm. Allen Potts, 401 
W. James St., Mount Olive, secretary. 

Piedmont Veterinary Medical Association, the last Friday 


of each month at 7:00 p.m. in Mull'’s Motel in Hickory. 
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Deal 


Trouble-Free 
Galvanized 


Direct 


KENNEL RUNS 


Featuring FORD'S Exclusive D 0 U B L E F R A M E 


CONSTRUCTION 


Potented 
“DOUBLE FRAME” 


Nothing can match Ford Kennels for safety and long serv- 


ice. No tie wires to rust out, no dangerous sharp ends with 
Ford’s exclusive patented double frame construction. Rust- 
resistant, galvanized chain link fabric is permanently locked 
to welded inner frame. In a versatile array of panels to 


meet every need—at easy-to-afford prices. 


RED CEDAR SHAVINGS 
in burlap bags 
50 $4 


100 Ib.—$7 
F.O.B. Indianapolis. No C.O.D.'s. 


5 COMPARTMENT STALLS 


Waterproof. Heavily galvanized sheets. 


14” angle iron frames braced and welded 
1” pipe door frames with dog-proof mesh. 
Completely assembled. 2’ and 3’ interior 
stacking stalls also available. 


Satisfaction guaranteed. 


KENNEL EQUIPMENT 


109-D West 21st St., Indianapolis, Indiana 
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profound anesthesia 


: for 25 to 45 minutes 


with new single-dose 


COMBUTHAL 


(Pentothal® Sodium-Nembutal® Sodium) 


just one intravenous injection 


induces profound anesthesia in just 3% to 5 minutes, 
even in excited animals. COMBUTHAL’s wide safety 
margin includes surgical risk patients. 32 


produces ideal surgical anesthesia 


for 25 to 45 minutes, ample time for most surgical 
procedures. COMBUTHAL provides optimal skeletal 
muscle relaxation, permits additional doses for 
prolonged procedures. 


with a quick, quiet recovery 


usually in 30 to 60 minutes. Your patients awaken 
calmly from COMBUTHAL anesthesia, without excite- 
ment or disturbance to prejudice surgical results. 


*Pentothal—Thiopental, Abbott 
"Nembutal—Pentobarbital, Abbott 
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Doctor, make your small 
animal work easier... 
with a better light, a safer sterilizer 


Whether it’s a balky patient, awkward work 
area, or routine case—you want an operating 
light that focuses easily, and gives vision over 
a larger area even if animal moves. 
new Veterinary Light 
°__gives light from any angle. Off- 


Castle’s swings 
through 355 
set Pantograph arm puts light directly over 
table; arm adjusts vertically within 24” range; 
lamp moves easily on caster base. (Wall and 
ceiling models also available.) 
makes diagnosis 
accurate. Easy vision lessens fatigue. 
Note the Castle ‘ Speed-Clave. Safer, 
faster, than this autoclave 
destroys hepatitis virus, you added 
protection. 


Color-correction more 


boiling, 
gives 


easier 
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to: Wilmot Castle Co. 
1766 E. Henrietta Road, Rochester, N.Y. 


(] Please send free folder on how Castle equipment 
can help improve my hospital. 


Name 
Street__ 


City 


My veterinary supply dealer is: 


LIGHTS AND 
STERILIZERS 
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(COMING MEETINGS—continued from p. 34) 


N. Car. W. W. Dickson, Box 1071, Gastonia, N. Car., 
secretary. 

Redmont Veterinary Medical 
day of the month. J. L. Innes, 
Asheville, N. Car., secretary. 

OH1O—Cuyahoga Country Veterinary Medical Association, 
the firsts Wednesday of each month, September through 
May (except January), at 9:00 p.m. at the Carter Hotel, 
Cleveland, Ohio. Ed. R. Jacobs, 5522 Pearl Rd., Cleve- 
land, Ohio, secretary. 

OKLAHOMA—Oklahoma County Veterinary Medical As- 

sociation, the second Wednesday of every month. James 
M. Brown, 2818 W. Britton Rd., Oklahoma City, sec- 
retary. 
Tulsa Veterinary Medical Association, 
day of each month in Directors’ Parlor of the 
side State Bank, Tulsa, Okla. Don L. Hohmann, 
S. Madison St., Tulsa, Okla., secretary. 

PENNSYLVANIA—Keystone Veterinary Medical Associa- 
tion, the fourth Wednesday of each month at the Uni- 
versity of Pennsylvania School of Veterinary Medicine, 
39%h and Woodland Ave., Philadelphia 4, Pa. Raymond 
C. Snyder, 39th and Woodland Ave., Philadelphia 4, 
Pa., secretary. 

SOUTH CAROLINA—Piedmont Veterinary Medical Asso- 
ciation, the third Wednesday of each month at the Fair- 
forest Hotel, Union, S. Car. Worth Lanier, York, S. 
Car., secretary. 

TEXAS—Coastal Bend Veterinary Association, the second 
Wednesday of each month. J. Marvin Prewitt, 4141 Lex- 
ington Bivd., Corpus Christi, Texas, secretary. 

VIRGINIA—Central Virginia Veterinarians’ Association, the 
third Thursday of each month at the William Byrd Horel 
in Richmond at 8:00 p.m. M. R. Levy, 312 W. Cary St.. 
Richmond 20, Va., secretary. 

Southwest Virginia Veterinary Medical Association, the 
first Thursday of each month. I. D. Wilson, Blacksburg, 
secretary. 

WASHINGTON—Seattle Veterinary Medical Association, 
the third Tuesday of each month in the Trinity Episcopal 
Church, 8th and James St., Seattle, Wash. P. R. Des 
Rosiers, 5508 2nd Ave., N. W., Seattle 7, Wash., sec- 
retary. 

South Puget Sound Veterinary Association, the second 
Thursday of each month except July and August. O. L. 
Bailey, P. O. Box 906, Olympia, Wash., secretary. 

WEST VIRGINIA—Kyowva (Ky., Ohio, W. Va.) Veter- 
inary Medical Association, the second Thursday of each 
month in the Hotel Prichard, Huntington, W. Va., at 
8:30 p.m. Harry J. Fallon, 200 Sth St., W., Huntington, 
W. Va., secretary. 

WISCONSIN—Milwaukee Veterinary Medical Association, 
the third Tuesday of each month, at the Half-Way 
House, Blue Mound Rd. George F. Lynch, 201 West 
Devon St.. Milwaukee 17, secretary. 


the last Tues- 
West 


Association, 
9 Tampa Ave., 


the third Thurs- 
Brook- 
538 


Research indicates that calves as young 
as 3 months can lose weight on poor feed 
for three to six months, then make eco- 
nomical gains when again given good feed. 
—Agric. Res., July, 1956. 
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with EVERY 10 
PURCHASED 


A highly dispersible drinking water additive 
PATENT PENDING that can be used at both nutritional and 
treatment levels for swine, poultry and calves. 

EACH POUND CONTAINS: 


Procaine Penicillin G ial ; 1,000,000 Units 
Streptomycin SulfGte (GS 3.0 Gms 
Riboflavin ........... 400.0 mgs. 
.. 600.0 mgs 
Niacin . 1,400.0 mgs 
Vitamin Biz Activity . 1,000.0 megs 
Vitamin A (palmitate neunaidasiennnisnttdiieintniaieianmiienasien 100,000 U. S. P. Units 
Vitamin Ds . 100,000 |. C. Units 

{In an inert base.) 
INDICATIONS: Bacterial swine enteritis, diarrhetic bacterial calf scours, chronic respira 
tory disease and bive comb in poultry. May also be used to maintain weight gains 
by stimulating feed intoke. 


FILL OUT THIS FORM AND MAIL TO: EPiamone 


aboratories 
DES MOINES, IOWA | 


Indicate quantity in multiples of 
10 pounds. (Do not include free 
bottles.) 


POUNDS | 
4 
\0-% pour? portle® 50 
ot 4-5 pour? portle® pet 
| = qwo wink 
| 
ind Bottles STREET... | 


IMPROVED 7 CAGE DELUXE DRAIN UNIT 

The small size is 7'/2 feet long with 3 — 30" cages 
in bottom and the large unit 9 feet long with 3 — 
36" cages in bottom. 

Cages are seamless. Sections can be built in long 
rows without legs as "BUILT-IN" Cages. 

Separate seamless compartments and doors any size. 
Available in 3, 5, 7, or 12 cage units, or any combina- 
tion you need. 

We don't make all the cages but we make the best. 

Write for NEW cage booklet, also DRYER FOLDER 

Completely Galvanized Runs Now Available 


Baltimore Wire and Iron Works 


319 Barrow Street Jersey City 2, N.J. 


for arthritic 
diseases 


STERANE 


“ ,. striking 
subsidence of 
inflammation.” 


CLASSIFIED 
ADVERTISE MENTS _ 


‘Want Ads—$4 00 for ‘first 25 
words and 10 cents for each additional word: 
35 cents for use of box number 

Commercial Want Ads—$5.00 for the first 
25 words, 25 cents for each addition nal w word 


must accompany 


Deadlines for Want Ads — 

For JOURNAL dated Ist of month — 8th of 
month preceding date of issue. 

For JOURNAL dated 15th of month — 22nd 

of month preceding date of issue. 


Names of classified advertisers using key let- 
ters can not be supplied. Address your reply 
to the key letters, c/o JOURNAL of the 
AVMA, 600 S. Michigan Ave., Chicago 5, 
Ill., and it will be transmitted to the advertiser. 


Wanted—Veterinarians 


Veterinarian wanted for mostly small animal work; 
must be trustworthy and have pleasing personality 
Would consider woman graduate. Permanent with 
good future. Address “Box S$ 10,” c/o JOURNAL of 
the AVMA 


Young, single, personable graduate wanted to live 
in small hospital, West Los Angeles. Requirements 


honesty, dependability, sincerity, sobriety, willing to 
work hard, long hours, including kennel work if 
needed. Must like people and animals, be patient 


and understanding, assume responsibility, willing to 
learn. Fellow veterinarians will respect desire to be- 
come good practitioner; only a man desiring a long 
term program need apply; not a job, but an oppor 
tunity. Small starting salary; good potential. Give 
full particulars, types of experience. Address “Box 
V 1,” c/o JOURNAL of the AVMA. 


Recent graduate with Connecticut license wanted 
to work as assistant in small animal hospital. Ad 
dress ‘Box V 2,” c/o JOURNAL of the AVMA. 


Veterinarian wanted to assist in small animal 
practice. Write or call prepared to give full particu- 
lars; experience, age, salary, and college. Address 
Dr. Alexander Slawson, 2414 Amsterdam Ave., New 
York 33, N. Y 


Leading Middlewest ethical biological and pharma- 
ceutical company has position available for veteri 
narian in Biological Research Department. Prefer 
recent graduate with advanced training in research 
methods as they apply to animal diseases. Ideal 
working conditions, liberal employee benefits, excel- 
lent future. Salary commensurate with qualifications 
Our employees know of this ad. Address “Box V 
4,” c/o JOURNAL of the AVMA 


There are vacancies for veterinarians in regulatory 
work in Logan and Brigham City, Utah. Annual 
salary, $5,200 and up. Address “Box § 8," c/o 


JOURNAL of the AVMA 


Veterinarian wanted as assistant in small animal 
practice. Address Dr. J. B. Engle, Summit Dog and 
Cat Hospital, Summit, N. J. 


(Continued on p. 40) 
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Welcome 


ARMOUR VETERINARY 93rd 
LABORATORIES extends to 


a invitation to annual 
their display at San Antonio. ° 
meeting 


Armour Veterinary Labora- 


tories manufactures a compre- of the 


hensive line of quality drugs : 

for the licensed Veterinarian. A. \. M. A. 
These Vet Products are pro- 
duced under the same quality 
controls as Armour’s world 
famous line of pharmaceuticals 


for human use. 


ARMOUR 
VETERINARY LABORATORIES 


A DIVISION OF ARMOUR & COMPANY 


KANKAKEE, ILLINOIS 
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WORLD'S FINEST 
STAINLESS STEEL 
OPERATING TABLES 


made exclusively for Veterinarians 


$279.50 
f.o.b. MORENCI 


HYDRAULIC OPERATING TABLE 
Features precision-made hydraulic unit guaranteed for 
life of the table. Finger-touch control raises, lowers 
and locks table in seconds. Large 24 x 60” top. 
Movable on concealed casters. 


STANDARD 
MODEL 
$99.50 
DELUXE 
MODEL 

$129.50 


EXAMINATION 
TABLE 


Reinforced stoinless steel top in 22 x 48” size. Six 
tie clamps. Potented ‘‘corner compensators” t ti 
colly level table on any surface. Designed for ex- 
ominotion and pre-surgery treatment. 


Standard 
Model, $129.50 
Yeluxe Model, $149.50 
f.0.b. Morenci 


STAINLESS STEEL OPERATING TABLE 
Chrome plated single pedestal and bose combined with 
reinforced stoinless steel top. Positive locking odjust- 
ment in twelve positions. Super size 24 x 60” top. 


ALL MODELS AVAILABLE FROM LEADING SUPPLIERS 


TED STOCKWELL MFG. CO. 
MORENCI, MICHIGAN 


(CLASSIFIED ADS—continued from p. 38) 


Capable veterinarian, licensed in Connecticut, 
wanted for predominantly small animal practice. 
State experience, age, and salary expected. Address 
“Box V 6,” c/o JOURNAL of the AVMA. 


Veterinarian wanted, preferably recent graduate, 
for large, long-established, small animal practice in 
North Carolina. State age, marital status, education, 
experience, personal data, and salary expected. Ad- 
dress “Box V 9," c/o JOURNAL of the AVMA 


Experienced veterinarian wanted for partnership in 
swine and cattle practice in better section of Middle- 
west. Prefer age 35 to 40 and graduate of Texas, 
Kansas, or Colorado. No real estate. Address ‘Box 
V 12,” c/o JOURNAL of the AVMA. 


To insure prompt delivery 
replies should be carefully addressed. 


Recent graduate wanted for assistant in Maryland 
small animal hospital; excellent opportunity for ad- 
vancement and experience. Apartment available. Give 
particulars in first letter. Address “Box V 15,” c/o 
JOURNAL of the AVMA. 


Veterinarian wanted as associate in mixed practice 
in Vermont; married man preferable with desire for 
permanency. Hospital facilities with apartment 
available. Salary plus commission offered. Give age, 
experience, marital status, and starting salary de- 
sired. Address “Box T 5," c/o JOURNAL of the 
AVMA. 


Wanted—Positions 


Position in private mixed practice sought by 1955 
graduate who has been employed in government serv- 
ice; veteran, married. Address “Box V 5,” c/o 
JouRNAL of the AVMA. 


Experienced, graduate veterinarian wants position 
with small animal practitioner in Houston, Texas, or 
vicinity; will consider option to purchase. Married, 
age 30. Address “Box V 8,” c/o JOURNAL of the 
AVMA. 


Recent graduate of Cornell and Angell Memorial 
desires position in small animal practice leading to 
partnership or purchase in New York, Connecticut, 
Massachusetts, New Jersey. Available, October. Ad- 
dress “Box V 10,” c/o JOURNAL of the AVMA. 


German veterinarian wants position as assistant. 
Graduated Munich, 1956 (graduates of this year are 
recommended by AVMA for recognition by State 
Boards and other agencies); married, age 27. Ad- 
dress Dr. Herbert Schels, Rambergstrabe 4, Munchen 
13, Germany. 


Veterinarian desires employment in city or state 
meat inspection work; experienced. Address “Box V 
11,” c/o JOURNAL of the AVMA. 


Experienced 1955 Cornell graduate wants position 
leading to a small animal partnership. Will be availa- 
ble August, 1957. Can work week-ends until then. 
Licensed in Connecticut, New Jersey, and New York. 
Address “Box V 16,” c/o JOURNAL of the AVMA. 


(Continued on p. 44) 
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Now better than ever! Terramycin Poultry Formula 
now contains Anti-germ 77* (benzethonium chloride) 
to destroy pathogens in drinking water as the 


ANTI-GERM 77 disinfects the drinking water TERRAMYCIN exerts its well-proved broad-spectrum 
to prevent the water-borne spread of fowl effect in the prevention, treatment, or management 
cholera, fowl typhoid, pullorum, para- of blue comb, CRD, hexamitiasis, and infectious 


typhoid, infectious diarrhea, enteritis, and synovitis, and in the stimulation of healthy growth 


other bacterial infections. and egg production. 


Terramycin Poultry Formula 


Each pound represents 25 Gm. of oxytetracycline hydrochloride activity and 25 Gm. of benze- 
thonium chloride (iso-octyl phenoxyethoxyethyl dimethyl benzyl ammonium chloride). Available 
in % lb., 1 lb., and 5 |b. jars. Highly concentrated... completely soluble. 


* Brand of oxytetracycline 
+ Trademark 


Department of Veterinary Medicine, Pr1zeR Laboratories, Division, Chas. Pfizer & Co., Inc., Brooklyn 6, N.Y. 
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Terramycin combats pathogens in the bird. Aum ; 
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POLYOTIC 


AVAILABLE TO VETERINARIANS ONLY LEDERLE PROFESSIONAL LINE 


LEDERLE LABORATORIES DIVISION american CYANAMID COMPANY PEARL RIVER, NEW YORK 
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AND CALF SCOURS 


our clients will like the easy-to-administer 


eature of this ideal dispensing item. You will like 


the consistent results obtained from the 

routine use of this newest of the broad- 

spectrum antibiotics, first introduced to the 
eterinary profession by Lederle. 


Available in: 1/4-Ib.; 1/2-Ib.; 1 Ib. and § Ib. jars. 


- 


POLYOTIC IntRaMUSCULAR: 
100 mg.-500 mg.-1.0 Gm.-5.0 Gm. 
POLYOTIC Intravenous: 100 mg.-2.5 Gm. 
POLYOTIC OBLETSS®: 4’s-6 x 4's 
POLYOTIC Capsu tes: 50 mg., 25’s-100’s; 
100 mg., 100’s; 250 mg., 16’s-100's 
POLYOTIC Tastets: 50 mg., 25’s-100's; 
100 mg., 25’s-100's; 250 mg., 16's-100’s 
POLYOTIC Mastitis OINTMENTs oz. 
POLYOTIC Compounp Mastitis OINTMENT: oz. 
POLYOTIC OputHacmic OINTMENT 1%: 6 x % oz. 
POLYOTIC Toricat O1ntTMENT 3%: 1 oz. 
POLYOTIC (Tinted) Powper: 
% Ib.-% lb.-1 Ib.-5 Ib. 
VIANIZED® Rastes Vaccine: (Canine): 
1 dose-5 x 1 dose-10 doses 
AVIANIZED Rasies Vaccine: (Cattle): 10 doses 


AVIANIZED Canine Distemper Vaccine: 
1 dose-10 x 1 dose 


AntTI-CaNINE Distemper SERUM AND ANTI-INFECTIOUS 
Canine Hepatitis Serum: 20 cc., 100 cc. 
Inrectious CANINE HEPATITIS VACCINE: 2 cc.-10 ce. 


Bruce ia Asortus VACCINE: 1 dose-5 x 1 dose- 
5 doses (25 cc.) 


Fevine Distemper VACCINE: 1 immunization (2 vials 
Vaccine, 2 vials Sterile Diluent, 2 cc.) 
Anti-Fe.rne Distemper Serum: 50 cc. 
CARICIDE® Diethylicarbamazine Tas.ets: 
400 mg., 25's 
DietHYLsTILBestTRoL SOLUTION: 10 cc.-50 cc. 
Leptospira CANICOLA-ICTEROHEMORRHAGIAE BACTERIN 
Whole Culture Inactivated Vacuum- Dried 
Other products to be added. 
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(CLASSIFIED ADS 


For Sale or Lease—Practices 


Centrally located, well-established, small animal 
practice for in Seattle, Washington; fully 
equipped hospital, 6-room apartment adjoining. Price, 
$27,500; lease considered. Address “Box V 3," c/o 
JouRNAL of the AVMA. 


Lucrative, small animal practice for sale in fast 
growing New England town. Established 20 years; 
excellent clientele. Comfortable 7-room house, neat 
kennel buildings, 50 cages, 61 acres, landscaped, 
drugs, equipment. Retiring. Address “Box V 7,” c/o 
JOURNAL of the AVMA. 


Long-established, large animal practice, grossing 
$35,000, county seat, good dispensing, for sale with 
large inventory and home; $25,000. Substantial down 
payment; balance easy terms. Address “Box V 13, 
c/o JOURNAL of the AVMA. 

Senior partnership for sale in excellent large ani 
mal practice in Middlewest. Gross of $53,000 with 
47 per cent net. Excellent opportunity; bargain price 
Owner has other interests. Address “Box V 14,’ 
c/o JOURNAL of the AVMA. 


sale 


tor COMPLETE 
7 MUTRITION 


“NO EXTRAS NEEDED!” 
Cut your feeding prob- 
lems in half — with 
the complete all-in- 
one WAYNE DOG 
FOOD! No extras 
needed . . . it’s all “‘in- 
the-bag” with a rich, 
meaty odor and flavor 
that make dogs go-for- 


WAYNE DOG FOOD 


ALLIED MILLS, INC., Dog Food Division, Ft. Wayne, Ind. 


¢ 


ntinued from p. 40) 


Mixed practice, 40% dairy, for sale in rapidly 
developing section of central Florida; established 15 
years. Hospital and real estate, $10,000 down, Ad- 
dress “Box V 17,” c/o JOURNAL of the AVMA. 


Small animal practice for sale in southern Califor- 
nia; no real estate. Must sell quickly or lease with 
option to buy; reason, health. Priced within reason 
within liberal terms. Address “Box L 13," c/o 
JOURNAL of the AVMA. 


Miscellaneous 


For sale—Model 1656-B Picker X-Ray, L 5 ma.; 
shockproof mobile portable unit with case and cas- 
settes. Used a few months only; reasonable price. 
Address C.I.H., 317 N. East Ave., Oak Park, IIl. 


Telephone after 1 p.m., Euclid 3-2159 


Breedersleve—The disposable obstetrical sleeve 
Package of 20 with detachable chest band, $5.00; 
lower wholesale prices. Free sample upon request 
Breeders Equipment Co., Flourtown, Pa 


Pregnancy diagnosis in mares—4Sth to 150th day 
Request mailing tubes; $7.00, 2 or more, $6.00 each. 
Pregnancy Diagnostic Laboratories, Dysart, Iowa. 


Artificial Udder—Beco Litter Feeder—nurses 8 
puppies simultaneously. Stays warm; easily cleaned 
and sterilized. Complete unit, $15; guaranteed. 
Breeders Equipment Co., Flourtown, Pa 


Moving? 
If so, let us know your new address at least five 
weeks in advance. 


BRAND OF PREONISOLONE 


Intramuscular-Veterinary 


Yizer 
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makes a 
big difference 


Yes, Gaines makes the difference 4m... 
because the special Gaines homogenizing 


process combines ingredients of the Gaines 


formula into appetizing granules—each 
granule containing uniform amounts of every 
food element dogs are known to need. 


Gaines program of quality control, testing and 
research is an exacting and never-ending one. It 
results in what we honestly believe is the highest 
standard possible in the production of dog food. 
Gaines Homogenized Meal is far more 
assimilable, more palatable and much 
easier to feed . . . good reasons why 
Gaines is America’s largest- 
selling dog meal. 


Gaines indeed makes 
the difference . . . 
you can use Gaines with confidence 
. .. recommend Gaines with confidence 
. .. because complete and uniform 


nourishment is guaranteed. 
A Product of General Foods 


HOMOGENIZED 
Noort 
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HOTEL RESERVATIONS — SAN ANTONIO CONVENTION 


Ninety-Third Annual AVMA Meeting, Oct. 15-18, 1956 


All requests for hotel accommodations will be handled by a Housing 
Bureau in cooperation with the Committee on Local Arrangements. The 
Bureau will clear all requests and confirm reservations. 


Hotels—Motels and Rates (all are air-conditioned) 
> HOTEL SINGLE DOUBLE TWIN BEDS 
1. Blue Bonnet $3.00-5.00 $5.00-8.00 $ 
2. Crockett $3.50-4.50 $5.50-6.50 
3. Gunter $5.00 and up $6.50 and up 
4. Menger $5.00-8.00 $7.00-12.00 
5. Robert E. Lee $3.50-5.00 $5.00-6.00 $6.00-8.00 
7. St. Anthony $5.00 and up $7.00 and up 
8. White Plaza $3.25 and up $4.75 and up 
> MOTEL RATES 
1. Aero $7.50-9.00 
2. Aloha $6.00 and up 
3. Belvedere $6.00-10.00 
4. Casa Linda $6.00 and up 
5. Koronado $5.00 and up 
6. Park $4.00-15.00 
7. Rio Lado $6.00-10.00 
8. The Westerner $5.00 and up 
9. Flamingo $6.09 and up 

Tear Here 


RESERVATION FORM — AVMA CONVENTION — SAN AN. ~ WO 


HOUSING BUREAU, San Antonio Visitors and Information Department, Chamber of Commerce, 
Insurance Building, San Antonio 5, Texas. 


To: 


Please make reservations indicated below: 


HOTEL MOTEL 


Single room(s) at Indicate type of accommodations 
Double bed room(s) at $_. ( ) 
Twin-bed room(s) at $ Unit, Cabin, 

of wanted for persons at 


accommodations wanted) No. rate 
(Three choices MUST be shown) (Three choices MUST be shown) 
First choice hotel First choice motel 
Second choice hotel Second choice motel - 
= Third choice hotel Third choice motel 
Arriving on (date) at 
Leaving on (date) a.m... p.m, 


Will be occupied by (attach list of additional names if necessary). 


Your Name (Print or Type) 


Street Address City and State or Province — 
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‘pra PROFESSIONAL PRINTING CO., INC. 
NEW HYDE PARK, N. Y. 


action 


Index to Advertisers in This Issue 


and other painful 


and joint involvement. 


Abbott Laboratories 

Aeroplast Corporation 

Affiliated Laboratories Corporation 
Alexander-Shaw Corporation 

Allied Mills 

All-Pets Magazine, Inc. 

American Optical Instrument Div. ..... 
Armour Veterinary Laboratories 

Ashe Lockhart, Inc. 

Baltimore Wire and tron Works 

Chicago Pharmacal Company 

Corn Belt Laboratories, Inc. .......... W 
Corn States Laboratories, Inc. .. 2nd cover 
Diamond Laboratories 

Eaton Laboratories 

Ford Kennel Equipment 

Fort Dodge Laboratories 

Gaines Dog Food 

Haver Glover Laboratories 

Hill Packing Company 

Hotel Reservations 

Hyland Laboratories 

International Minerals & Chemical Corp. 17 
International Salt Co., Inc. 

Jensen-Salsbery Laboratories, Inc. 4th cover 
Kasco Mills Insert facing p. 32 
Lederle Laboratories 

MacAllan Laboratories 

Menley & James, Ltd. 

Merck Sharp & Dohme, Div. Merck & Co. 13 
Motorola Communications & Electronics, 


strains, 
. and 16 oz. 


tendon 
4 


CUM METHYL SALICYLATE OINTMENT 
Indicated for its counter-irritant 
as in lameness, 


muscle 
and jars of 1, 


as in swollen glands, boils, minor wounds, 
Both forms of lodex supplied in tubes of 1 oz. 


Indicated primarily for its iodine content 
skin eruptions, irritations and infections. 


PLAIN OINTMENT 


National Laboratories Corporation .... 
Norden Laboratories 

Parke, Davis & Company . 
Parlam Corporation . 18, 19, 20, 21, 22, 23 ‘a 

Pfizer Laboratories 15, 38, 41, 44 wail le: 
Pioneer Rubber Company | 
Pitman-Moore Company : Menley & James, 
Professional Printing 
Schering Corp. .. Insert between pp. 16-17 Limited 
Squibb Insert between pp. 32-33 j 
Stockwell Mfg. Co. 40 , 91-27 138th Place 
Swift and Company .. oe 

Upiohn and Jamaica 35, N. Y. 
U.S. Chemical Co., Inc. 

Whitmire Research Laboratories, Inc. . . 
Wilmot Castle Company 

WW Cattle Chute Company 
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Replenish rumen bacteria 
reduced by digestive disorders 
or oral medication... 


Ru-Bac taboles or powder provide an easy 
and dependable method of inoculating the 
rumen of calves, cattle and sheep with viable 
rumen bacteria obtained from healthy cows 
and reinforced with cultured bacteria. In ma- 
ture ruminants, it is recommended for the 
adjunctive treatment of rumen dysfunction 
in ketosis, chronic bloat, toxemias, nutritional 
diarrhea, and similar conditions in which 
anorexia is a sympton. 


In calves, Ru-Bac stimulates early rumina- 
tion. Establishment of an optimal rumen 
flora in animals raised on milk will promote 
growth and prevent scours. Ru-Bac is also 
valuable in promoting weight gains and pre- 
venting bloat in feed lot animals. 


Ru-Bac should be used in conjunction with 
sulfonamides and antibiotic preparations 
which are capable of upsetting rumen bac- 
teria balance. 


INCORPORATED 


2. 

| 
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Erysipelas Vaccine Avirulent 


With the addition of Alva, Lockhart offers the graduate veterinarian a 
complete choice of biologics for the control of erysipelas. 


Alva is produced from an antigenic strain of Erysipelothrix rhusipathiae 
which has been thoroughly tested for its avirulence. It provides a safe 
durable immunity with a live culture vaccine. Alva is available to vet- 
erinarians only. 

Alva offers these 5 advantages: 
Effective and economical 
Avirulent for safety 


Use with or without serum, on all or part of the drove. 


Live culture for high antigenic response. 


Desiccated for maximum potency . . . vacuum stoppered 
for greater stability. 


Alva is administered subcutaneously in 2 cc doses. Exposed or infected 
swine may be given anti-swine erysipelas serum simultaneously. Swine 
held beyond normal market period, or breeding stock, should be re- 
vaccinated. 


“Better Biologics for the Graduate Veterinarian” 


*Trademark 
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a single ANTHOL capsule 
expels tapeworms intact... 
including scolices! 


AnTHOL is a_ high-powered, single dose 
anthelmintic especially formulated to give 
maximum efficacy against all four common 
internal parasites of dogs. 

The combination of Anthelin and Toluol in 
ANTHOL acts quickly and thoroughly. Whole 
tapeworm masses are often passed within 
an hour of administration. Whipworms, 
roundworms and hookworms are passed for 
several days. 

Supplied in five different sizes, ANTHOL 
provides a safe, effective and convenient dose 
for patients in every weight range. 


broad no. 0 § small breeds 
spectrum no. | dogs 4 to 5 pounds 
anthelmintic § no. 2 dogs 6 to 10 pounds 
in bottles no. 3 dogs 11 to 20 pounds 
of 25 no. 4 dogs over 20 pounds 

97% effective against tapeworms 

effective against hookworms 

91°%, effective against roundworms 

effective against whipworms 


Jen:Sal Jensen-Salsbery Laboratories, Inc. 
Kansas City, Missouri 
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